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

INFRASTRUCTURE ARGUMENT 
NEEDS YOUR SUPPORT

ight now you need not look too far for doom and gloom. 
Indeed, this month’s Inside Track is a wall-to-wall tale of 
woe with the latest in the Crossrail débâcle (rampant 
cost increases laid bare) the obvious stand-out story, 
but High Speed 2 and Tideway run it close with their 

own problems with procurement and unforeseen ground conditions. 
And while it is fair and proper and right that within our industry we 

are open and transparent about the mistakes so that others can learn 
from them, we must also project confidence to the wider world and sell 
these projects. Because if we don’t – who else will?

Crossrail may not be open; indeed it may not now be open un-
til March 2021. And it most definitely is no longer the Fifteen Billion 
Pound Railway, as the BBC series of the same name liked to call it.

But it is ultimately just one project (albeit a big one). Let us focus 
instead on the seven billion pound railway that is Thameslink, which this 
month has launched a learning legacy website aimed at aiding engineers 
charged with delivering similarly large programmes in the future.

New Civil Engineer has a long history with Thameslink; we first cov-
ered it in a major way back in Spring 2004 when the £3bn project (as 
it was then) became one of 10 we as a magazine elected to champi-
on in our “Stop the Cuts” campaign aimed at convincing then chancellor  
Gordon Brown of the value of infrastructure investment ahead of what was 
widely expected to be a savage Autumn Comprehensive Spending Review.

Fast forward 15 years and we are there again: seeking to sustain the 
case for infrastructure investment ahead of what is widely expected 
to be another savage Autumn Comprehensive Spending Review. If  
rumour is to believed, nothing is sacred; not Highways England’s nor 
Network Rail’s five year spending programmes.

That Network Rail is willing to share best practice on what was, in 
the end, a hugely successful Thameslink programme that has deliv-
ered exactly what it said it would – 24 trains per hour through central 
London boosting capacity and new routes across the South East – is a 
truly amazing thing. 

The price tag may have crept up from that initial £3bn to £7bn, but 
it is worth recalling just how complex that programme was. Major 

central London stations needed major makeovers. Not least London 
Bridge with its British Construction Industry Award-winning redevel-
opment. The project also untangled complex track layouts with the 
help of some pretty hefty new infrastructure – notably the Borough 
Market Viaduct and Bermondsey Dive Under. And of course, gluing it 
all together and unlocking extra capacity was a world first – the intro-
duction of Automatic Train Operation (ATO) overlaid on the European 
Train Control System of signalling.

So yes, like Crossrail, the costs went up. But the project evolved a 
great deal in that time and now it is a piece of infrastructure invest-
ment that is genuinely transforming lives.

We needed it back in 2004, just like we needed the other nine pro-
jects on our list. Ultimately, by and large, the government agreed: eight 
of those 10 projects actually did get approved and have been deliv-
ered. Projects like Crossrail (yes, it was on the list), the East London 
Line (now London Overground), the M74 widening, the New Tyne Tun-
nel and the New Mersey Gateway.

Now new schemes need to retain government support: projects like 
Crossrail 2, the Lower Thames Crossing and Northern Powerhouse rail.

There are also a couple still outstanding from 2004. The A303 Stone-
henge tunnel was on the list – a scheme that is definitely still in need 
of support and positivity. And the other? Well it was High Speed 2. And 
there’s a scheme that needs positivity on steroids. Over to you. 
l Mark Hansford is New Civil Engineer’s editor

New Civil Engineer

“That Network Rail is willing to 
share best practice on what was in 

the end a hugely successful Thameslink 
programme is a truly amazing thing

R 
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Infrastructure Strategy?” a packed 
room debated next steps, with 
everyone eager for the debate 
to move on to practical delivery. 
The UK Government’s Industrial 
Strategy has also recognised the 
foundational nature of infrastructure 
in supporting productivity growth. 

 Another significant change 
was the creation of the Nationally 
Significant Infrastructure Projects 
(NSIP) regime. 

From go-live in 2009, the process 
has helped to speed up the planning 
process for major infrastructure 
projects and ensured projects could 
proceed with greater legal and 
political certainty where established 
National Policy Statements exist. 
For example, in June 2018, the vote 
by MPs in favour of the Airports 
National Policy Statement paved the 
way for Heathrow to apply for a new 
runway with greater certainty.

 Devolution, particularly within 
England, has played a major role 
too. From 2015, the mayoral concept 
in England has taken off and slowly 
gained the ability to deliver on 
infrastructure expectations and 
electoral promises, using the power 
of the podium. 

 One noted example is the role 
Tees Valley mayor Ben Houchen 
played in making and winning the 
case for Teesside International to 
be taken over and developed by the 
Tees Valley Combined Authority. 
Within this space, sub-national 
transport bodies have also been 
established for all parts of England 
to focus on transport strategies 

Developing better  
infrastructure  

delivery strategies
ith the commentary 
around infrastructure 
decision-making in 
recent months, it is 
sometimes easy to 

forget the major changes over the 
last decade that have improved 
the system for infrastructure 
prioritisation and planning.

 Over that period, the most 
notable change has been 
the creation of the National 
Infrastructure Commission. This 
went from concept in the 2015 
Labour Party Manifesto to reality 
under George Osborne shortly 
afterwards, and by 2018, we had a 
National Infrastructure Assessment. 
Significantly, the concept of an 
independent advisory board for 
infrastructure prioritisation has 
been taken forward by the Scottish 
and Welsh governments.

 At a recent All-Party 
Parliamentary Group for 
Infrastructure event on “what 
should be the in the National 

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

W

B Y  A R T  W E  
M A S T E R 

W H AT  W O U L D 
M A S T E R  U S

across wider regions, based on more 
coherent spatial planning.

 These examples demonstrate that 
there is a good framework on which to 
start planning  the future. Rather than 
arguing for these things, the debate is 
now about how they can evolve, not 
whether they should be created. 

 These debates include: How do 
we spread the benefits of mayoral 
influence to other structures in 
England? What new infrastructure 
powers need to be devolved to 
Scotland, Wales and Northern 
Ireland? And do they need to think 
about regional devolution as well? 
Should the NSIP process incorporate 
housing or be used for wider multi-
infrastructure programmes such as 
the development of the Cambridge-
Milton Keynes-Oxford corridor? More 
broadly, is the UK system the best? 

This year, the ICE will be looking 
at common and best practice  
across infrastructure prioritisation 
and planning around the world. 
With a better evidence base of what 
works, we can ensure we build upon 
the hard-won gains across the last 
10 years.

“How do  
we spread  

the benefits of 
mayoral influence  
to other structures  
in England?

“ The mayoral 
concept in 

England has taken 
off and slowly gained 
the ability to deliver 
on infrastructure 
expectations
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T R A N S P O R T
A new underground rail line 
connecting Euston Station in north 
London to Canary Wharf in east 
London is being considered by the 
government, New Civil Engineer can 
reveal. The proposal to build the line 
was submitted by developer Canary 
Wharf Group in response to the 
government’s call for ideas for 
privately financed railway projects. 
Thirty schemes were initially 
submitted to the government, with 
the list whittled down to 10 in 
December last year. In a letter – seen 
by New Civil Engineer – Canary Wharf 
Group claims that the new stretch of 
railway would ease congestion on the 
Jubilee Line and ease pressure at 
Euston following the arrival of High 
Speed 2 railway services from the 
North in 2026.  It would also serve 

Wood Wharf, a new 3,300 home 
development to the east of Canary 
Wharf and due for completion in 2023. 
The new line would run in an 8.5km 
tunnel. It is estimated that it would 
cost in excess of £5bn.

The Edit
T H E  B I G G E S T  S TO R I E S  O F  T H E  M O N T H

F R O M  N E W C I V I L E N G I N E E R.C O M

T R A N S P O R T
B L A C K F R I A R S 
U P G R A D E  H A D 
‘A B Y S M A L’  S A F E T Y  
AT  S TA R T

The safety record at Blackfriars 
station in London during the major 
£7bn Thameslink upgrade programme 
was “pretty abysmal at times”, 
according to a Network Rail health 
and safety manager. Network Rail 
senior health and safety manager 
Sharon Fink said health and safety  
on the site was often “not good 
enough” when the four year project 
led by Balfour Beatty began in 2009. 
Fink said that safety on site improved 
when the client and contractor began 
proactively dealing with issues rather 
than continuing a “blame game 
culture”. This is one of the many 
lessons from the Thameslink 
programme now available via the 
project’s Leaving a Legacy website.

Canary Wharf in talks with 
government about privately 
funded rail link to Euston

“Canary Wharf 
Group claims 

that the new stretch 
of railway would ease 
congestion on the 
Jubilee Line and ease 
pressure at Euston

KEY STATS

£5bn
Est imated 

cost  of 
Canar y 

Wharf  to 
Euston l ine

£15bn  
Value of 

Highways 
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investment 

strategy
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R O A D S
H I G H WAY S  E N G L A N D 
‘ I N D E F I N I T E LY 
PAU S E S ’  I I  M A J O R 
R O A D  S C H E M E S

Highways England has paused 11 
major road schemes “indefinitely”, 
because of concerns that they are not 
value for money. The road operator’s 
chief executive Jim O’Sullivan 
confirmed that the 11 schemes would 
be delayed for up to five years, after 
ruling that investment in the projects 
could no longer be justified. Highways 
England has yet to name the projects 
that have been paused, but has 
confirmed that all 11 were part of the 
government’s £15bn road investment 
strategy which was launched in 2015 
and comes to a conclusion in 2020. 
Highways England has confirmed that 
some upgrades could be scrapped, 
with others pushed into the next 
funding period, starting in 2020. The 
five-year programme was supposed to 
upgrade 112 sections of road, including 
placing the A303 in a tunnel close to 
Stonehenge and upgrading a third of 
the junctions on the M25. Of the 
original 112 schemes, 29 have been 
finished, 15 are under way and 18 are 
due to start before the end of the year.
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S T R U C T U R E S

CHELSEA 
STADIUM 
REVIVED?
Designers working on 
Chelsea Football Club’s 
new Stamford Bridge 
stadium are trying to 
revive the project by 
slashing costs by up to  
£500M, New Civil 
Engineer can reveal. 
Sources close to the 
project said alternative 
sites are being looked at, 
after the project halted 
last May with costs 
soaring to around £1bn. 
The preferred option is 
to remain at Stamford 
Bridge as it has planning 
permission.

S T R U C T U R E S
H A M M E R S M I T H 
B R I D G E  C L O S E D 
A F T E R  FAU LT S 
D I S C O V E R E D

Hammersmith Bridge in West London 
has been closed indefinitely after 
“critical faults” were discovered. 
London Borough of Hammersmith and 
Fulham, which is responsible for the 
bridge, gave little details except to say 
the faults were discovered during 
weekly inspections. The beleaguered 
Grade II bridge has long been in need of 
strengthening, but political rows over 
funding have delayed the start of work.

B U S I N E S S
S E V E N  F I R M S 
P U N I S H E D  F O R 
H AV I N G  L AT E 
PAYM E N T  P R A C T I S E S

Balfour Beatty, Costain and Interserve 
are among seven major construction 
firms punished for failing to pay 
suppliers on time. John Sisk & Son has 
been stripped of its Prompt Payment 
Code accreditation. Balfour Beatty, 
Costain, Interserve Construction, 
Laing O’Rourke, Engie Services and 
Kellogg Brown & Root have all had 
their accreditation suspended, 
undermining their ability to win work.

S T R U C T U R E S
L ARGEST UK 
CONCRETE REPAIR 
JOB ALMOST 
COMPLETE
 
The largest concrete repair project 
undertaken in the UK is nearing 
completion, Highways England has 
revealed. Specialist repair teams 
working on the M5 Oldbury viaduct 
have completed most of the concrete 
repairs on top of the northbound 
carriageway. Work is being undertaken 
by Bam Nuttall, Morgan Sindall and 
VolkerFitzpatrick. It is also the largest 
scaffolding project in Europe.
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when the contract was originally award-
ed in 2011.

The NAO report concludes: “Whitecha-
pel in particular has seen larger spend 
than anticipated as a result of difficulties 
building around existing London Under-
ground and Overground lines and station 
architecture.”

A £395M cost increase has also been 
forecast at Farringdon Station, while 
Paddington Station is now expected to 
come in £390M over its original budget.

E normous cost increases on every 
single one of Crossrail’s seven cen-
tral London station contracts have 

been revealed.
Cost hikes of up to 450% of the origi-

nal target cost have also been reported  
on tunnelling contracts as well as signifi-
cant increases in route-wide civil engineer-
ing and systems integration contracts.

In total, public spending watchdog the 
National Audit Office (NAO) has revealed 
that costs on “36 main works contracts 
on the central section have increased, 
including contracts for tunnelling, civil 
engineering, station construction and 
fit-out, and implementing the systems 
required to operate the railway and 
stations”.

Work on Whitechapel Station alone 
is forecast to bust its budget by 499%, 
according to figures released by the 
National Audit Office (NAO).

The Whitechapel project – being 
carried out by a joint venture including 
Balfour Beatty, Morgan Sindall and Vinci 
– is now estimated to cost £659M. This 
is £549M above the forecast £110M cost 

B Y  R O B  H O R G A N

T R A N S P O R T

Bond Street Station – which is no lon-
ger expected to open at the same time 
as the other Central London stations 
– is forecast to run £286M over budget, 
while significant cost hikes have also 
been forecast at Liverpool Street Station 
(£227M over budget), Tottenham Court 
Road Station (£184M over budget) and 
Woolwich Station (£164M over budget).

New Civil Engineer understands that 
these costs include lump-sum agree-
ments made with contractors after it 
emerged that Crossrail would miss its 
December 2018 opening date.

These payments were revealed in New 
Civil Engineer in March.

The NAO report comes after a revised 
timeline for the project was unveiled, 
with the opening scheduled within a six 
month window between October 2020 
and March 2021.

Cost hikes on contracts relating to 
tunnelling, shafts and portals have also 
been reported. On the Eleanor Street 
and Mile End Shaft contract, carried out 
by a Costain/Skanska JV, a 454% increase 
has been recorded, with the cost of the 
project ballooning from £46M to £255M.

Big increases have also been revealed 
on the western tunnels contract (£259M 
over budget), eastern tunnels (£226M 
over budget) and the station tunnels 
east contract (£264M over budget).

There has also been a £633M estimat-
ed cost hike on the Systemwide (tunnel 
track and electrical fit-out) contract, 
which is now expected to cost £956M.

NAO auditor general Amyas Morse 
said that Crossrail Ltd’s “unrealistic” ambi-
tion to stick to a December 2018 opening 
date led to “damaging” cost increases.

“Throughout delivery, and even as 
pressures mounted, Crossrail Ltd clung 
to the unrealistic view that it could 
complete the programme to the origi-
nal timetable, which has had damaging 
consequences,” said Morse.

“The Department for Transport 
and Transport for London (TfL) must 
support the new Crossrail Ltd executive 
team to get the railway built without 
unrealistic cost or time expectations.

“While we cannot make an overall 
assessment of value for money until 
Crossrail is complete, there have been a 
number of choices made in the course of 
this project that have clearly damaged 
public value.” 

Crossrail’s rampant cost increases laid bare
Huge cost hikes on Crossrail stations and tunnels  
revealed as revised programme is laid out

Inside Track
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499%
Cost increase at 
Whitechapel Station

 £633M
Cost increase in system 
wide fit out contract

T H E  B I G G E S T  I S S U E S  O F  T H E  M O N T H  E X P LO R E D
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Bechtel has claimed that High  
Speed 2 (HS2) promoter HS2 Ltd 
accepted an “abnormally low” bid 

from the winner of its Old Oak Common 
construction partner contract.

High Court papers obtained by New 
Civil Engineer reveal that Bechtel  
believes that HS2 Ltd had “clearly 
reached a conclusion” that the  
tender submitted Balfour Beatty Group, 
Vinci Construction and Systra joint ven-
ture (BBVS) “was severely under- 
resourced and posed a real risk to the 
safe and timely completion and hando-
ver of Old Oak Common Station”.

In addition, it claims that HS2 Ltd 
should have identified the BBVS tender 
as “abnormally low” and  excluded it 
from the bid race on that basis.

But HS2 Ltd, rejects Bechtel’s allega-
tions, saying it has the power to adjust 
the resourcing of the winning tenderer 
prior to contract award. In particular it  
says that there is no basis for identifying 
BBVS’ tender as abnormally low.

Bechtel lodged a High Court claim 
against HS2 Ltd after losing out on  
the contract to manage construction  
of the £1bn Old Oak Common station in 
west London. 

The winning bidder was announced  
by HS2 Ltd in early February. The  
Old Oak Common contract remains in  
a stand-still period while Bechtel’s  
challenge is open.

HS2 Ltd took the unusual step of 
sharing its evaluation of individual and 
competing bids with all tenderers when 
announcing the winning bids.

In particular, Bechtel’s claim centres 
around a question about how BBVS will 
structure its organisation to manage and 
deliver the Old Oak Common contract.

Bidders were required to provide  
organisation charts to demonstrate  
 management capability; and to give  
assurance on delivery, as well as provide 
a completed management resource plan.

In bid evaluation feedback forms – 
quoted in Bechtel’s claim – HS2 Ltd 

Crossrail Ltd chief executive Mark 
Wild said that he was taking the NAO 
report “very seriously”. 

He added: “I share the frustration of 
Londoners that the huge benefits of the 
Elizabeth line are not yet with us. A new 
leadership team and enhanced gover-
nance structure has been put in place to 
strengthen the Crossrail programme and 
put the project back on track.

“The new team has undertaken a 
detailed audit of the outstanding works 
and produced a robust and realistic plan 
to complete the Elizabeth line and bring 
the railway into passenger service at the 
earliest possible date.”

The NAO’s findings about management 
oversite echo the conclusions of a damn-
ing London Assembly transport commit-
tee report published last month.  

This concludes that Crossrail bosses 
failed to understand significant risks 
flagged up in an independent review of 
the project carried out by consultant 
Jacobs for Transport for London.

 TfL  commissioner Mike Brown also 

Xxxxx xxxx xxxxx

Inside Track

Client accused of accepting 
‘abnormally low’ bid

came under fire for “downplaying” risks 
about the project during weekly project 
updates to London Mayor Sadiq Khan, 
according to the London Assembly’s 
report Derailed: Getting Crossrail back on 
track. The report concludes that Brown 
should consider stepping down from his 
role at TfL.

However, Brown claims to have  
the “full support” of London mayor  
Sadiq Khan.

Transport committee deputy chair 
Caroline Pidgeon said: “Going forward 
Crossrail, TfL and the mayor must be 
realistic, pragmatic and honest with 
themselves and Londoners about any 
issues that occur and deal with them 
accordingly. They should not be afraid 
to face the music if a big stumbling block 
threatens the timing of delivery.

“Crossrail is a huge and complex 
project and it is understandable that not 
everything will go to plan. However, we 
must leave behind the days of chasing an 
opening date and focus on the successful 
delivery of a new line for Londoners.”

H S 2

Old Oak low bid row

B Y  E M I LY  A S H W E L L ,  R O B  H O R G A N

STATION CONTRACTOR
ORIGINAL 
TARGET 
COST

FORECAST 
COST  
(Dec 2018)

COST  
INCREASE

Bond Street Costain / Skanska JV £126M £412M £286M 
(277%)

Paddington Station Costain / Skanska JV £181M £571M £390M 
(215%)

Farringdon Station
Bam Nuttall / Ferro-
vial Agroman (UK) / 
Kier Construction JV

£239M £634M £395M 
(165%)

Whitechapel 
Station

Balfour Beatty Civil 
Engineering / Morgan 
Sindall / Vinci Con-
struction UK JV

£110M £659M £549M 
(499%)

Tottenham Court 
Road station

Laing O’Rourke Con-
struction £98M £282M £184M 

(188%)

Liverpool Street 
Station

Laing O’Rourke Con-
struction £147M £374M £227M 

(154%)

Woolwich Station Balfour Beatty £70M £234M £164M 
(234%)

CROSSRAIL STATION CONTRACT COST HIKES
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expressed “low confidence in the 
tenderer’s [BBVS’s] proposal to manage, 
deliver and assure the works”. HS2 Ltd’s 
feedback forms also raise “concerns in 
relation to level of resource proposed” 
and conclude that “the [BBVS] consor-
tium will be unable to effectively manage 
the works as a united team”.

This, Bechtel claims, proves that BBVS 
“would not be able to perform the [Old 
Oak Common] contract ‘according to the 
conditions offered’”. Bechtel believes 
that “were it not for the breaches iden-
tified” then it “would have had a real 
chance of being awarded” the contract.

HS2 Ltd’s official defence document 
submitted to the court denies “each 
and every allegation” in Bechtel’s claim. 
It adds that while Bechtel’s bid scored 
higher than BBVS in terms of quality, it 
“scored significantly lower on price”.

Consequently, it added that “had 
[Bechtel’s] bid been ranked first after 
the scoring […] it is highly likely that 
either [Bechtel’s] bid would have been 
declared unacceptable and disqualified 
[…] or a further round of bidding would 
have been required.”

Two London sites run into 
unforeseen problems

T I D E WAY

Changes trigger cost rise

Extensive design changes at two 
Tideway sites are to blame for a 
cost increase of £280M on London’s 

super sewer, the company’s chief operat-
ing officer has told New Civil Engineer. 

The challenges at Blackfriars in  
central London and the King Edward 
Memorial site in east London were  
announced in November last year,  
and the resulting cost hike has been 
confirmed.

At Blackfriars the original plan was to 
build an access shaft by constructing a 
cofferdam in the river and then backfill 
it to ground level to create a working 
platform from which a diaphragm walled 
shaft could be constructed.

However, Tideway chief operating 
officer Mark Sneesby said that when de-
tailed design of the diaphragm wall took 
place, contractor joint venture Ferrovial 
Laing O’Rourke (Flo) found the action of 
backfilling and movement caused by the 
diaphragm wall construction would cause 
two Victorian gas mains, embedded 5m 
away in the river wall, to rupture.

As diverting the gas mains would have 
required the adjacent road to be closed 

for six months, Flo had to come up with 
an alternative design for building the 
shaft. This involved inserting a sprayed 
concrete lined secant piled wall to a 
depth of 25m. 

Sneesby said this means that pilling 
can be carried out from riverbed level 
and therefore the cofferdam no longer 
has to be backfilled.

But the delay caused by the redesign 
means that the shaft cannot be built 
before the tunnel boring machine (TBM) 
has tunnelled its way to the Blackfriars 
site. This means the planned inspection 
and maintenance of the TBM will not be 
as simple as originally planned. 

To mitigate this, a jet grouted  
canopy above the point where the TBM 
will enter the shaft has been created. 
With stable ground above the TBM,  
it will be possible to access and main-
tain the cutting heads from within the 
machine without compressed air, before 
it begins the next stage of its drive.

At the King Edward Memorial site, 
another cofferdam was to be backfilled 
to create a working platform. But as the 
backfilling was taking place sheet pile 
walls deflected more than expected. 
The cause was found to be thicker, soft 
alluvium layers than the design allowed 
for which meant that the ground had to 
be strengthened for the temporary and 
permanent work.

To strengthen the temporary works, 
150, 25m deep CFA piles were installed 
along the bottom perimeter of the 
cofferdam with a beam and slab being 
constructed at the top to support the 
sheet piles. Once the ground strength-
ening is complete, the shaft will then 
be constructed using a diaphragm wall 
technique. 

Again, the shaft will not be ready 
before the TBM arrives due to the addi-
tional work being carried out. However, 
as no TBM maintenance is planned at 
the site, the tunnel alignment is being 
changed to skirt round the shaft with 
a small connection tunnel between the 
main tunnel and the shaft.

Sneesby estimated that the redesign 
work for both sites will have cost the 
project over £100M each but said the  
additional cost is still within the base-
line amount of £4bn set aside for the 
project. On top of these additional costs, 
Sneesby said more has been spent  
because of Tideway’s decision to  
transport more materials by river than 
by road, as originally planned. 

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

Old Oak 
Common

£1bn
High Speed 2 Old Oak 
Common contract 



cle” at 22 Bishopsgate Street has finally 
been topped out, creating the highest 
habitable floor in London. 

“The Cheesegrater” also saw an end 
to a five year legal battle after bolts 
fell from the structure less than a year 
after its construction was completed. 
Hydrogen embrittlement was found to 
be the cause, with structural steelwork 
subcontractor Severfield agreeing a final 
settlement and writing off £6M from its 
books. 

In Stratford, plans for a 120m, 21,500 
capacity entertainment dome covered in 
LED panels were revealed by American 
venues operator Madison Square Garden 
Company. If completed, the venue would 
rival the O2 in Greenwich.

Outside London, construction on  
Birmingham’s tallest residential tow-
er “The Mercian” has begun, with the 
42-storey glass fronted structure due to 
be completed in 2022. 

On the Continent Danish clothing 
brand Bestseller has had plans to build 
a 320m skyscraper in rural Denmark 
approved. It will become the tallest sky-
scraper in Western Europe, beating the 
Shard by 10m.

New York City mayor Bill de Blasio 
has announced that the city made 
famous by the likes of the Empire 

State building and Chrysler building is to 
ban the construction of energy-sapping 
skyscrapers. 

Blasio slammed tall glass and steel 
structures as “inherently very ineffi-
cient” and said existing buildings will 
face hefty fines unless they conform to 
strict efficiency guidelines.

Landlords will have until 2030 to cut 
their emissions by 40% with those failing 
to comply facing fines of $1M (£770,000) 
every year.

Closer to home, the market for tall 
structures continues to grow. In London, 
new additions to the London skyline  
including the controversial “Tulip  
Tower” observation platform in the City 
and the “Cucumber” residential tower in 
Paddington have been given the  
go-ahead by planning bosses and now 
await a final sign-off from the mayor 
Sadiq Khan.  

Elsewhere in the City of London, the 
project to redevelop the former “Pinna-

B Y  C O N N O R  I B B E T S O N

 B Y  S A M  S H O L L I
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New York City bans tall steel and glass buildings 
as London presses ahead with new skyscrapers

“Inefficient” structures fall short of efficiency standards says US mayor 

Inside Track

 

A I R P O R T S

Heathrow expansion 
programme survives 
legal challenge  

Judges reject 26 challenges paving 
way for procurement to start

Heathrow Airport Limited’s (HAL) 
expansion plans are marching 
on after surviving five simultane-

ous legal challenges at the High Court 
mounted by rival bidders, environmen-
talists, London mayor Sadiq Khan and 
local councils. 

In the end it was less of a survival 
and more of a trouncing as judges ruled 
against 26 grounds for challenge, with 
21 not even held to be arguable.

Despite the ruling, it has not all been 
plain sailing for Heathrow’s operator. 
Rival expansion bidder Arora Group  
has launched the first stage of a consul-
tation on its proposals to expand the 
airport, after raising concerns about 
HAL’s existing “monopoly position in 
relation to the provision of airport  
operation services and related services 
at Heathrow Airport”. Meanwhile,  
Greater Manchester mayor Andy  
Burnham called for the third runway 
plans to be halted and be replaced by 
expansions at Manchester and Birming-
ham airports, with the case for High 
Speed 2 rebuilt around this proposal.

HAL will begin procuring construction 
partners at the end of this year while 
construction of the third runway is 
scheduled to begin in 2021. Contractors 
will be sought for a range of disciplines 
including demolition, site clearance and 
utility diversions. 

Speaking to New Civil Engineer, 
Heathrow expansion programme direc-
tor Phil Wilbraham said: “Initially we 
will be starting with demolition, site 
clearance and utility diversions. Then 
we will go into a major civil engineering 
project which will be around things like 
earthworks. We have got a lot of earth 
to move around underneath the runway. 
We will be moving roads like the M25, 
the A4 and the A304. We are moving 
some rivers as well.”

 London’s  
evolving skyline
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upgrade of the Kowloon-Canton 
Railway in Hong Kong, where he 
says the successful use of track pos-
sessions of no more than four hours 
made him believe UK rail projects 
could be more effi cient. In the UK, a 
possession is typically eight hours, 
with half of that time for setting up 
at the beginning and clearing up af-
ter a job was complete. The second 
experience was working on the fi rst 
phase of the Oxford to Cambridge 
line where engineers prioritised 
minimal customer disruption. 

It is a laser focus and thinking dif-

Bringing customer 
focus to the 

East-West Railway 

ob Brighouse is 
returning to fi nish off 
the job. 

As managing 
director of Chiltern 

Railways from 2011 to December 
2015, he was in charge of the fi rst 
phase of what will become the new 
railway line between Oxford and 
Cambridge, which runs between 
Oxford and Bicester Village. 

Now he back as chair of the gov-
ernment backed, arms-length body 
tasked with overseeing construction 
of the second and third phases and 
delivering the new, multi-billion 
pound project, known as the Varsity 
Line, in its totality.

As a founding member of the East 
West Railway Company, Brighouse 
has wasted no time setting out its 
vision: “big bureaucratic, stuffy 
organisations” are out, being “bold, 
open and trustworthy” is in. 

These traits, he says, will allow 
the East West Railway Company 
to make diffi cult decisions, let it 
“share hard truths” with govern-
ment offi cials and have a culture of 
openness and dialogue. 

“To my mind, that’s key to 
running successful projects,” says 
Brighouse.

This ethos comes from decades 
of applying his infectious, enthusi-
asm to make a difference to the rail 
industry. He says two experiences 
in particular stand out. The fi rst was 
being project director of a £100M 

Rob Brighouse
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R
ferently which underpin the project, 
he says. 

“We are a single focus company,” 
he says. “The reason why [transport 
secretary Chris] Grayling asked us 
to do this is two-fold: one is to bring 
that absolute focus to get this built 
and the other is to look at innova-
tive and new ways of getting things 
built in the UK.

“He has asked us to challenge the 
industry norms in terms of fi nanc-
ing, maintenance, construction and 
operations and look at what is the 
most appropriate degree of vertical 
integration, but all with the objec-
tive of delivering the best possible 
customer service.” 

Being an arms-length body, he 
says, gives the East West Railway 
Company the autonomy to do 
things differently. It allows the 
organisation to set up its own 
processes and take procurement 
decisions based on what is best for 
customers. To capitalise on this, 
he wants to see the supply chain 
coming forward with ideas for more 
effi cient delivery with minimal cus-
tomer impact during the work.

“One of the challenges we face 
is breaking with tradition and 
getting the market to think in a dif-
ferent way, not being hide bound or 
constrained in the normal way,” 
he says. 

“I want the market to come to me 
and say: ‘this is what stops me from 
doing a good effi cient and quick “One of the 

challenges we 
face is breaking with 
tradition  

16 N E W  C I V I L  E N G I N E E R    |    J U N E    2019



“What I’m  
saying to the 

market is come and talk 
to us about anything 
that is constraining 
from putting forward 
your ideas  

job’”.
This includes its approach to 

technology. Brighouse wants to fall 
inline with the digital railway agenda. 
He also sees the line as something of 
a guinea pig for the recommendations 
that will likley come out of the current 
Williams rail review. This is aimed at 
prioritising passengers’ needs and 
financial stability while minimising 
disruption. 

The project is split into two sec-
tions: western (Oxford to Bedford) 
and central (Bedford to Cambridge). 
The western section is being con-
structed in two phases, one of which 
has already been completed. The 
second phase is being built by a joint 
venture of Network Rail, Atkins, Laing 
O’Rourke and Volker Rail. This work is 
being funded by Network Rail.

 The initial remit of the East West 
Railway Company was to build and 
maintain the central section, but 
in a bid to tie the line together, it is 
now overseeing construction of the 
western section as well. The extent 
of the body’s management of the line 
post-delivery has yet to be decided. 
Cost estimates for this construction 
phase vary from £2bn to £3.4bn de-
pending on the final route. It could be 
partially or fully funded by the private 
sector. 

A decision on funding is expected 
to be announced in the chancellor’s 
Comprehensive Spending Review this 
Autumn. If the chancellor chooses 
the private finance option, Brighouse 

says this will shape the remit for a de-
velopment partner to take the project 
forward. 

“I see no reason why this can’t be 
privately financed, but should the 
government choose to finance it in a 
traditional way then that’s fine too,” 
he says. “That will affect the structur-
ing of a development partner, as if we 
are looking for a development partner 
to help us with private finance, that 
will be a very different development 
partner from the one if it’s govern-
ment funded.”

However, ripples of discontent  
about the government’s efforts to 
bring private sector funding into the 
railway have appeared across the 
supply chain. 

To reassure third parties looking to 
invest, Brighouse says he is looking 
at the blockers, one of which he de-
scribes as an “understandable resis-
tance to sharing good IP [intellectual 

property]”, to try to find a structure 
which will work for the supply chain. 
Again, because of its autonomy and 
distance from government policy, he 
believes this is possible.

“What I’m saying to the market is 
come and talk to us about anything 
that is constraining from putting 
forward your ideas because I want to 
find a mechanism to embrace what 
you want to bring without giving away 
your IP, and it’s challenging it really 
is,” he says.

If it is privately funded, it will 
also look at the right time to bring 
contractors on board. Too soon and 
they have to inherit planning risk and 
so the project doesn’t get an optimum 
solution, he says. 

  If they are brought on too  
late when everything has been  
“nailed down”, he says innovation  
will be stifled. “As a company, one of 
our biggest challenges is to engage 
the private sector to bring their inno-
vation to a point where government 
risk has been minimised, and I ques-
tion whether the current market-led 
proposals are achieving that balance.” 

The next steps for phase three  
will involve bringing on an engineer-
ing partner to help with selecting  
the preferred route option from the 
five which were published earlier  
this year.  

A Development Consent Order 
(DCO) will then follow in 2021 with 
the aim of starting construction in 
early to mid 2020s. 

KEY FACTS

£2bn to 
£3.4bn

Estimated 
cost of the 

central 
section 

between 
Bedford and 
Cambridge 
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The line will  
run from Oxford  
to Cambridge  
via Bicester



S T R U C T U R E S
LIVERPOOL FAILURES 
HIGHLIGHT LACK OF 
INTEGRITY TESTING

The decision in 2019 by Liverpool 
City Council to demolish two post-
tensioned in situ concrete viaducts 
(New Civil Engineer, April 2019) 
that have been “slowly decaying for 
years” since the 1960s, shows the 
importance of thorough integrity 
testing of any transportation 
structure just after completion of 
construction, to provide an essential 
benchmark for all subsequent 
management of the asset’s life. 

The article indicates that this was 
not done with these two bridges. 

Therefore the initial pattern of 
condition and “condition direction” 
of the structures, established at the 
start, were not known adequately. 

They could have been. 
In most cases in civil engineering 

we do not carry out integrity testing 
enough. Asset management must 
start with a reliable transparent 
picture of the state of the asset 
and its estimated decay, to know 
its reliability and asset life. Large 
concrete elements can contain many 
hidden defects that take time to 
reveal themselves.

Hammersmith Flyover had similar 
degrees of decay but an essential 
difference was that the concrete 
was precast, with no doubt better 
quality management. This enabled 
the concrete to be saved, albeit with 
significant and costly changes in the 
prestressing tendons, and the asset life 
and value of the flyover was extended. 

This also shows the importance 
of the integrity of the dominant 
compressive elements of 
any structure – essential for 
strengthening to be feasible, 
therefore sadly not feasible in the 
Liverpool case. 
Peter Sparkes (M),   
peter.sparkes@aecom.com 

R A I L
NEW STREET’S 
SUPERFICIAL 
TRANSFORMATION

Your “Changing Interchanges” 
article in the May 2019 issue says 
that the reshaped Birmingham New 
St Station “...has reconnected two 
divided parts of the city....”. Hoorah. 
Such a result, if true, may well be 
beneficial to those not concerned 
with travelling by train, but for the 
station’s primary function the vast 
expense poured into the project 
has delivered precious little by way 
of improvement – some much-
needed additional escalators and a 
rather larger, although somewhat 
confusing, fragmented and 
disjointed concourse. 

Platform level still resembles 
a dingy cellar with diesel fumes 
noticeable at times and noise from 
idling diesel engines drowning out 
public address announcements.

The quality and clarity of signage 
at concourse level is appalling  
and at the London end of the  
station changing platforms often 
involves going through two sets of 
ticket barriers. 

Regrettably we will now probably 
have to wait another generation 
for a further go at upgrading the 
passenger experience to even match 
that of the present day retail punter. 
So sad.
Alan Fell (M),  
alanirtonfell@gmail.com

R O A D S
MATCHING SUITABLE 
MATERIALS TO ROADS 

Much of the content by the 
contributors to the Future of 
Highways Maintenance report (New 
Civil Engineer, April 2019) has also 
been expressed to the ongoing 
Parliamentary transport committee 

@

Inquiry into local roads funding and 
governance. 

Once again, there is little or no 
reference to consideration of the 
problems and lack of durability/
performance of the newer forms of 
surfacing materials that have been 
used to a large extent over the last 
15 years or so on the local roads 
network. 

The use of these materials on 
local roads was brought about with 
their use on motorways and trunk 
roads and the removal of traditional 
materials from the Highways Agency 
Specification, on which most local 
highway authorities’ specifications 
were based. 

The Highway’s Agency’s IAN 
157/11 should have provided 
enough information to persuade 
local highway authorities that such 
materials were unlikely to perform 

well on the large majority of their 
network. The reduction in the use 
of surface dressing as a low-cost 
effective maintenance treatment by 
many highway authorities has also 
played a major part.

 The demise of the County 
Surveyor’s Society and its work 
carried out on research and 
published technical guidance was 
brought about with the widespread 
externalisation of consultant and 
contractor roles and the often-
resulting loss of such an intelligent 
client.

Despite being one of the lowest 
funded Counties, Leicestershire’s 
road conditions are assessed as 
being some of the best, due largely 
to having continued with the use of 
traditional surfacing materials and 
surface dressing.

The benefits of individual 

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

Local roads: Imposed materials

Your View
L E T T E R S  TO  T H E  E D I TO R 

A N D  C O M M E N T S  O N L I N E
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YOUR VIEWS AND OPINIONS

G O O D  P O I N T

GETTING ROAD REPAIRS RIGHT
Responding to Mario Donnetti’s suggestion that repairing 
potholes is not rocket science (Your View, last month), I would 
suggest that there are some fundamentals missing.

The cause of road failure resulting in potholes is 
down to inadequacy in road foundation, materials 
quality and, lastly, methodology in effective 
repair.

 No matter how effective the removal 
of loose material in a hole and correct 
placement and compaction of material  
as replacement, the repair material will 
 just rattle around in the surrounding 
ground if the foundations are inadequate 
and the surrounding material is defective. 
This is particularly the case where heavy 
lorry wheel loads can just destroy any quick  
fix repair.

Any repair methodology should assess the reasons 
for failure and involve the removal of any defective 
foundation material. This assessment should extend to the 
adjacent area which will also show signs of distress.

I agree wholly that the existing road construction material 
should be cut back but to the extent that the adjacent material 

is sound. The cutting back should expose the different 
construction layers (if there are any) so that the edges are 
stepped to accommodate layers of reconstruction.

Material quality should be such as to avoid segregated 
materials to achieve adequate compaction especially 

around the edges, each edge having a bitumen 
seal as suggested. Compaction using just plate 

compactors and rollers should be supplemented 
with pneumatic hand tampers to achieve 
compaction into the corners and edges.

I am also frustrated at the futile wasted efforts 
by local councils on such repairs and hope that 
my added pennyworth goes some way to better 

understanding and quality control.
Peter Nicholson (M), pjandsn@icloud.com

A small additional bullet point might be added in 
Mario Donnetti’s list concerning potholes. This relates to 

the various metal works (gullies, inspection covers etcetera) 
located in road surfaces. While these may be placed correctly 
initially, overlays are often added while the metal work is not 
raised and a pothole develops  
Martin Gillham (F), mpgillham@gmail.com
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authorities being able to deal with 
local conditions, interact with local 
communities, and innovate through 
excellence will be lost if there is 
a move away from local highway 
authorities as intelligent clients. If 
there is a weakness in the current 
arrangements it can be remedied 
by industry-wide training that 
recognises that the client role needs 
developed skills equal to those 
in the consultant and contractor 
sectors, but focused on excellence 
and economy of outcomes though 
procurement and supervision. 

The current obsession with very 
large contracts and few major 
contractors with subcontractors 
in a supply chain is not serving 
the highway maintenance industry 
well. Supply chains have additional 
margins applied at each level in 
the chain. It should be recognised 
that highway maintenance is not 
something that lends itself to 
massive management and over 
complex procurement. It is also a 
local activity, not a national one. Size 
is not a measure of excellence; for 

highway maintenance it represents 
counter-excellence.
Frank Bedford MBE (M Retd), 
former Leicestershire divisional sur-
veyor, frank.bedford@ntlworld.com 
John Trinick (M Retd), former 
Leicestershire assistant director 
(highway maintenance) and former 
head of highway management Scott 
Wilson, j.trinick@ntlworld.com

H I G H  S P E E D  2
DOES HIGH SPEED 
2 HAVE TO BE LIKE 
FRANCE’S TGV LINES?
I agree with Alistair Muir about 
the inappropriate choice of design 
speed for High Speed 2 (Your View, 
last month). He is right in that 
the only reason there can be for 
choosing the current design speed  
is because it is what the French  
have used.

However what is a good solution 
for the French, who needed to 
join their widely spaced cities 
separated by great expanses of 

sparsely populated rural land, is 
not a good solution for the UK. 
Here our overriding need is for 
more capacity. Our cities are much 
closer together than the French 
ones which means that there are 
only relatively short lengths on 
which the maximum speed can 
be achieved. Much more of the 
journey will be under acceleration 
or braking than in France. The 
countryside between the cities is 
also much more densely populated 
than in France making high speed 
alignments very intrusive on many 
more people than a lower design 
speed with its tighter minimum 
curve radiuses.

The design should have started 
with an analysis of what would be 
the most appropriate design speed 
for this railway. I am certain that 
this would have come up with a 
much lower design speed than that 
used by the French. It would also 
have probably provided a much less 
expensive solution.
Roger Curtis (M retd),  
rogerandalison@btinternet.com
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The NCE100 
celebrates the best 
civil engineering 
firms in the UK. So 
what do the entries – 
including the results 
of an extensive staff 
survey – tell us about 
what these firms do 
well? Emily Ashwell 
reports  

Innovative, impactful, diverse and 
technically brilliant: these are 
all key attributes of a successful 
engineering company in 2019. 

And it was these attributes 
which the winning firms 

– including Morgan Sindall 
Infrastructure which was crowned 
the NCE100 Company of the Year – 
demonstrated in spades.

At the NCE100 awards  
ceremony at The Brewery in  
London, attended by approximately 
500 guests and industry leaders, 
the industry celebrated the 10 best 
civil engineering companies in the 
UK, as well as the best projects 
and initiatives covering 15 awards 
categories. Hewson Consulting 
Engineers was crowned the best SME 
in the NCE100 Trending20 award. 

Behind the projects and initiatives 
pitched to the NCE100’s 50 judges, 
a survey of nearly 7,000 employees 
provided the backbone to the  

“More than 80% 
of respondents 

felt their firm’s digital 
strategy has had a 
positive impact on the 
way they work

Awards    NCE100 Companies of the Year

SIMPLY  
THE BEST
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NCE100 TOP TEN

6 SWECO 
With the environment increasingly on 

the agenda, it is fitting that Sweco has retained 
its place in the NCE100 top 10. This year it 
won the Low Carbon Leader category and was 
shortlisted in the Design Innovator, Innovative 
Operator, and Impact in Energy categories. 

7 SKANSKA UK 
Skanska is determined to reduce its 

carbon footprint and is the first contractor 
to achieve PAS2080 – the world’s first 
standard for managing infrastructure carbon. 
The company is also committed to tackling 
the industry’s mental health problem and in 
2018 launched a new Wellbeing initiative. It 
was shortlisted in the Low Carbon Leader and 
Health & Wellbeing Leader categories. 

8 RAMBOLL UK 
Ramboll’s work with Transport for 

London’s Northern line has harnessed the 
potential to drive the industry forward, including 
exploring the potential for building above a 
busy, live station. Ramboll was shortlisted for 
the Innovation in Project Initiation, Diversity 
Leader of the Year, Impact in Energy, and Design 
Innovator categories.

9 ROYAL HASKONINGDHV 
Netherlands-based, Royal 

HaskoningDHV has brought Dutch-style flood 
defences to the low-lying fens of Norfolk, 
applying an innovative, sustainable approach to 
plans for 12,000 new homes in Wisbech Garden 
Town. It won the Innovation in Project Initiation 
category and was shortlisted in Impact in Water 
and Impact in Climate Resilience categories. 

10 BUROHAPPOLD ENGINEERING 
BuroHappold Engineering is a firm 

with a solid conscience and a strong desire 
to improve the planet. It is helping 10, C40 
member cities assess air quality-related benefits 
of climate actions. The firm won the Impact in 
Climate Resilience category and was shortlisted 
for Leader in Collaboration, Innovation in 
Project Management, Innovative Operator, and 
Low Carbon Leader. 

1 MORGAN SINDALL 
INFRASTRUCTURE  

NCE100 company of the year Morgan Sindall 
Infrastructure puts innovation at the heart of its 
business, disrupting the way it works internally 
and the way it carries out projects. It won the 
Innovation in Project Management, Diversity 
Leader of the Year, and Impact in Water 
categories. It was also highly commended in the 
Construction Innovator category.

2 ARUP
Whether improving its carbon 

management or rolling out new technologies, 
Arup has proved itself to be ahead of the  
curve. This year it won the Impact in Urban Living 
award and was shortlisted in the Innovation in 
Project Initiation, Low Carbon Leader, Diversity 
Leader of the Year and Impact in Transport 
catergories. 

3 NEWTECNIC
A true disruptor to traditional  

civil engineering, Newtecnic prides itself on  
being at the forefront of technology and uses 
innovation to drive efficiency. This year it was 
shortlisted for the Impact in Energy award.

4 WSP
Demonstrating meticulous  

attention to detail across the board, WSP  
is maximising housing space in London  
and driving savings in the water sector.  
This year it was shortlisted for the Innovation 
in Project Initiation, Skills Leader of the Year, 
Health & Wellbeing Leader of the Year, and 
Impact in Water categories. 

5 ARCADIS
Whether delivering a world class  

Formula One track in Australia, working  
on a high-speed rail line in California  
or assisting Thames Water draw up its business 
plans, Arcadis is as diverse as it is far-reaching. 
Last year it was NCE100 company of the 
 year. This year it was shortlisted for the 
Innovative Operator, Low Carbon Leader,  
Leader in Collaboration, and Impact in  
Transport categories. 

The NCE100 is the most comprehensive  
assessment of civil engineering firms, and making  

the top 10 is an outstanding achievement

Newtecnic’s Central 
Bank of Iraq 
project highlighted 
the firm’s use 
of algorithms 
to minimise  air 
conditioning use
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NCE100 ranking. 
So, what did the survey tell us 

about how satisfied engineers really 
are with their work?

The good news for the firms is that 
of the 6,871 people who answered 
the NCE100 employees survey, 
most believe their employers are 
doing a good job of encouraging 
their professional development and 
embracing new technology.

The survey found that with almost 
two thirds of respondents already 
professionally qualified, of the 28% 
of respondents who are currently 
undergoing training, 89% are 
doing this through an ICE or other 
approved training scheme. 

A shade under 40% of respondents 
said they take part in industry 
initiatives such as research groups 
or innovation forums. Overall there 
was good news in terms of how much 
staff feel engineering firms do value 
technical expertise with 59% “very 
satisfied” and 35% satisfied.  

Embracing technological change
The construction industry has long 
been lambasted for being slow 
to digitise, but there was strong  
support for corporate decisions 
about investment in innovation and 
in research and development, with 
employee satisfaction levels at 87%. 

When asked “how do you feel 
about your firm’s willingness 
to experiment and use digital 
technologies?” Fifty six per cent of 
respondents said they were very 
satisfied, while 33.6% said they were 
satisfied, leaving one in 10 feeling 
indifferent or dissatisfied. 

Likewise, more than 80% of 
respondents felt their employer’s 
digital strategy has had a positive 
impact on the way they work. 

But there is some cause for 
concern about take up of building 
information modelling (BIM) level 2. 
Only 49% considered themselves to 
be working at this level. This is an 
improvement on last year’s figure of 
45%, but it shows there is still much to 
do for the sector to get to the digital 
skills level that the government has set 
for all its projects. 

Collaborative working
It is early days for industry initiatives 
such as the ICE’s Project 13 to drive 

collaboration, but what indications 
did the survey give in terms of 
collaborative behaviour? Broadly the 
picture is pretty positive. 

Respondents were asked how they 
are working with other professions or 
teams from outside their companies 
on the project they currently spend 
most time working on. Just over 16% 
described their team as integrated, 
meaning they have a fully integrated 
programme, co-located team with 
combined planning and funding.

After that, 37.5% said they were 
collaborating, meaning they have 
longer-term interaction based on a 
shared mission and goals, with shared 
decision makers and resources. 

Next down on the list was co-
ordination, with 23% describing their 

“There was 
strong support 

for corporate decisions 
about investment 
in innovation and 
in research and 
development

teams as adjusting and aligning their 
work with each other for better 
outcomes. 

At the other end of the spectrum, 
10% said they cooperated as needed, 
with just 2% describing their teams 
as competing for resources, people or 
client recognition. 

Talent and outreach
Twenty eight per cent of respondents 
said they were undergoing training, 
and half of all respondents said they 
had a clear five year development 
plan mapped out and agreed with 
their employers. Of the respondents, 
80% said they thought their firm 
undertook this development and 
recruitment to a satisfactory level or 
above. 

Fair treatment 
As the industry seeks to recruit a 
more diverse workforce in terms of 
gender, how are employers treating 
their staff? 

The vast majority of respondents – 
95% – said their employer’s openness 
to employing and treating women 
fairly was either good or very good, 
with only 1.3% citing it as poor or 
very poor. 

Respondents were asked for their 
views on how open their employer 
is to taking on and treating fairly a 

KEY FACT

40%
Percentage 
of NCE100 

survey 
respondents 
taking part 
in industry 
initiatives

Morgan Sindall 
Infrastructure was 
named NCE100 
Company of the 
Year



info@sweco.co.uk | 0113 262 0000 | www.sweco.co.uk

EUROPE’S LEADING MULTI-DISCIPLINARY  
ENGINEERING, ENVIRONMENT & DESIGN CONSULTANCY

THE FUTURE 
IS VERY MUCH 
PRESENT AT SWECO

As Europe’s leading consultancy for future communities  
and cities, sustainability sits at the heart of our business.  
We are committed to pushing the boundaries of carbon reduction  
in the projects we deliver for our clients and the wider society.

Sweco is proud to be the recipient of the Low Carbon Leader Award for the 
second consecutive year and to retain our 6th position in the NCE100 ranking.
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diverse workforce.
When it came to LGBT, the figure 

for good or very good was again high 
at 94%, with 5% saying it is average. 
Disappointingly, when it came to 
the issue of employers’ openness 
to employing and treating fairly 
people with hearing/sight/mobility or 
learning impairments, 12% rated their 
firm as average or poor. 

Employers’ treatment of people 
from ethnic minorities, people from 
minority religions and people of 
mature age all were marked good 
or very good by around 93% of 
respondents. 

Similar positive views were 

Hewson Consulting Engineers 
has been crowned the 
2019 NCE100 Trending20 
Champion.

Following on from last year’s 
winners, FJD Consulting, 
Hewson won the award after 
achieving the highest scores 
from the panel of judges based 
on written submissions. 

The Trending20 list recognises 
small and medium enterprises 
with fewer than 200 staff.

Guildford-based Hewson 
works in bridges, rail, road, 
temporary works, buildings, 
marine, geotechnical and 
utilities. Over the range of 
categories Hewson achieved 
impressive scores and won over 
the judges with the breadth of its 
projects and initiatives. 

One project which caught 
the judges’ eyes was its work 
on Indonesia’s first mass rapid 
transport system, MTR Jakarta, 
which opening at the beginning 
of April. Hewson was structural 
designer for package CP103, for 

contractor Obayashi-Shimizu-
Jaya Konstruksi JV. Its work 
included detailed design of 
4.7km of complex railway viaduct 
and four elevated stations.

But it was the design 
constraints that the team had 
to work around which impressed 
the Trending20 judging team. 
These included stringent 
seismic requirements based 
on a site-specific assessment, 
and foundation designs to 
accommodate highly variable 
soft soil strata. 

In addition, Hewson actively 
supports the University of Surrey 
scholastic scheme and recruits 
a significant proportion of its 
graduates from the programme. 
Ninety per cent of the students 
the firm has sponsored have 
joined as graduate engineers.

TRENDING 20

THE 20

 
l Ardent Consulting Engineers
l Arch Henderson
l Bryden Wood
l Cass Hayward 
l Civic Engineers 
l Clarkebond 
l Design ID Consulting
l Design2e 
l Engineeria
l HBL Associates
l Hewson Consulting Engineers
l JNP Group Consulting Engineers
l JPP
l One Creative Environments
l Plandescil 
l Red7Marine
l Rendel 
l Scott Hughes Design
l Senceive
l Whitby Wood

expressed about the employment and 
treatment of staff after career breaks. 

Achieving a balance
One of the biggest issues to affect day 
to day life in the workplace is stress. 

Of the respondents, 89% rated 
their firm’s openness to employing 
and treating fairly people with mental 
health concerns as good or very good.

At the other end of the spectrum 
2% said their firm was poor or very 
poor. Although 90% of those surveyed 
said they were happy with their 
work/life balance, 49% said they had 
suffered work related stress over the 
past year, with a quarter of these 
describing the levels of stress as 
unpleasant on a regular basis. 

Only 16% had sought help, 
although 89% said they felt their 
company supported them. 

The bigger picture 
The motives and drivers for civil 
engineers are diverse, but one which 
unifies many is working for a greater 
good: something which benefits 
society and/or the environment. 

When asked whether their 
employer asked them to consider 
and assess the impact of their work 

on society – during construction and 
in the intended outcomes – 58% said 
they were frequently asked, and 29% 
said they were occasionally were. 

The survey also asked engineers 
to rate their employers on a scale of 
one to five in terms of inspiration on a 
range of themes. 

A score of one was not inspirational 
at all, a score of five was truly 
inspirational. 

The themes were: tackling urban 
densification and making cities great 
places in which to live; providing 
affordable water and sanitation for all; 
ensuring future energy comes from 
greener, more renewable sources; 
making cities and infrastructure 
more resilient to climate change; 
and providing efficient transport 
networks. 

More than two thirds of 
respondents scored their firm a four 
or five. 

An overwhelming 95% of 
respondents said it was important 
that their firm played a role in 
achieving the United Nations 
Sustainable Development Goals. 
About 75% were satisfied with their 
employers’ approach, but one in five 
was indifferent. N

“89% rated  
their firm’s 

openness to employing 
and treating fairly 
people with mental 
health concerns as 
good or very good

KEY FACT

87%
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of NCE100 
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employer’s 

innovation and 
research and 
development 

efforts

Hewson recognised



COWI has contributed to the smart management of several 
important bridges including London’s Tower Bridge and Dartford 
Crossing, Clifton Suspension Bridge and Melbourne’s West 
Gate Bridge.

Over the past 4.5 years, we developed a bespoke, innovative 
process to optimise maintenance and strengthening intervention 
on the viaduct, while keeping it open and usable.

One of the last completed sections of the M25, the viaduct 
crosses over the Grand Union Canal, Mill Stream, Station Road 
and the 25kV overhead electrifi ed West Coast Mainline railway. 
The M25’s original design capacity was 88,000 vehicles per day, 
but c.165,000 vehicles use the viaduct every day* which poses a 
signifi cant problem…

Su� ering from a serious fatigue shortfall resulting from ‘breathing’ 
of the bottom fl ange, COWI was engaged by Connect Plus to 
assess and resolve the issue. 

The team used a series of tools to refi ne the assessment and 
develop an optimised solution. A laser scan of the deformation of 
the bottom fl ange plate was conducted, enabling generation of a 
suite of tailored local models. This was followed by an extensive 

COMBINING GREAT IDEAS 
AND NEW TECHNOLOGY

POWERING YOUR 360° SOLUTIONS 
COWI is a leading consulting group that creates value for customers, people and society through our 360° 
approach. We tackle challenges from many vantage points to create coherent solutions for our customers.

*Department of Transport’s Annual Average Daily Flow 2017.

programme of targeted strain gauge monitoring of all potentially 
substandard locations (1300 gauges covering 650 locations) to 
enable the use of real stress ranges in analysis, with appropriate 
allowances for past and future changes in tra¡  c. 

This innovative approach of using real stress ranges was not 
covered by existing standards and required special approval.

The team also developed a structure-specifi c procedure for 
plasma dressing of existing fatigue-expired welds to reset and 
improve fatigue life, in conjunction with sti� ening or plating. This 
involved destructive testing of a series of fabricated samples, 
followed by verifi cation using samples taken from the structure. 

COWI’s approach resulted in a refi ned, detail-specifi c 
assessment of each vulnerable location on the structure, 
leading to an optimised intervention design and improved 
targeting of interim inspections to manage the interim risk to 
the structure.

Working closely with Osborne, we ensured that disruptive 
closures of the structure and costs of strengthening were 
minimised, resulting in a cost saving of £2M - £3M. 

We are delighted to be named “Innovative Operator” for the series of innovative, structure-
specifi c techniques we applied to optimise interventions on the 30-year old Gade Valley Viaduct.
By determining the structure’s real stress ranges and developing a procedure for improving 
the fatigue life of its welds, the team reduced strengthening requirements by 35%, minimising 
disruptive closures and resulting in a substantial cost saving.

ADVERTISEMENT FEATURE
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NCE100 CATEGORY WINNERS

INNOVATION IN  
PROJECT INITIATION
Winner 
Royal HaskoningDHV
Finalists
Arup, Beckett Rankine, 
Davies Maguire,  
Design ID Consulting,  
Pick Everard, Ramboll,  
Steer, WSP

INNOVATION IN  
PROJECT MANAGEMENT
Winner
Morgan Sindall Infrastructure
Highly Commended 
Dunelm Geotechnical and 
Environmental
Finalists
Breheny Civil Engineering, 
BuroHappold Engineering,  
Knights Brown, Sellafield, Waterco, 
Wentworth House Partnership

INNOVATIVE  
OPERATOR
Winner
Cowi
Highly Commended  
Foundation Piling
Finalists
Arcadis, BuroHappold Engineering, 
FCC Industrial,  
FJD Consulting & Design,  
Sellafield,  
Sweco, Waldeck Consulting

CONSTRUCTION 
INNOVATOR
Winner
Leighton Contractors (Asia)
Highly Commended
Morgan Sindall Infrastructure
Finalists
Cundall, Davies Maguire,  
Dr Sauer & Partners,  
Interserve Construction,  
Kier Group,  
Team Van Oord,  
Waterman Group

DESIGN INNOVATOR
Winner
M J Rooney Construction
Highly Commended 
Cass Hayward
Finalists
AKT II, Dr Sauer & Partners, 
Pinnacle Consulting Engineers, 
Ramboll, Rendel, Sweco,  
Vinci Construction Grands Projets, 
WYG

DIVERSITY LEADER 
Winner
Morgan Sindall Infrastructure
Highly Commended
Whitby Wood
Finalists
Arup, BWB Consulting,  
Dr Sauer & Partners, JPP,  
Pick Everard, Ramboll,  
Waterman Group

HEALTH & WELLBEING 
LEADER OF THE YEAR
Winner
Hydrock
Finalists
Breheny Civil Engineering,  
Clancy Consulting, Cowi,  
Leighton Contractors (Asia),  
Mace,  Morgan Sindall 
Infrastructure,  
RSK Group, Skanska, WSP

LEADER IN 
COLLABORATION
Winner
Kier Group
Highly Commended
Pell Frischmann
Finalists
Arcadis, Black & Veatch, 
CampbellReith,  
Waterman Group,  
Weston Williamson + Partners, 
WYG

LOW CARBON LEADER
Winner
Sweco
Highly Commended
Skanska
Finalists
Arcadis, Arup, BuroHappold 
Engineering, Mott MacDonald, 
Sellafield, Taylor & Boyd

SKILLS LEADER  
OF THE YEAR
Winner
Knights Brown
Finalists
Awcock Ward Partnership, 
Consulting, Design2e, Hewson 
Consulting Engineers,  
Mace, Patrick Parsons,  
Pell Frischmann, Red7Marine,  
WSP

IMPACT IN CLIMATE 
RESILIENCE 
Winner
BuroHappold Engineering
Highly Commended
YGC
Finalists
Ardent Consulting Engineers,  
Black & Veatch,  
Civic Engineers, Cundall,  
Royal HaskoningDHV,  
JNP Group Consulting Engineers,  
Pell Frischmann

IMPACT IN ENERGY
Winner
GHD
Finalists
Black & Veatch, JNP Group 
Consulting Engineers, Mott 
MacDonald, Plandescil, Sweco, 
Ramboll, Newtecnic

IMPACT IN TRANSPORT
Winner
Beckett Rankine
Highly Commended
Hewson Consulting Engineers
Finalists
Arcadis, Arup, Davies Maguire, 
Hydrock, Idom, PJA, TSP Projects

IMPACT IN  
URBAN LIVING
Winner
Arup
Finalists
Clarkebond, Curtins, Mott 
MacDonald, Pick Everard, Pinnacle 
Consulting Engineers, Steer, 
WestonWilliamson & Partners

IMPACT IN WATER
Winner
Morgan Sindall Infrastructure
Finalists
Black & Veatch, Cowi, Edenvale 
Young Associates, Pell Frischmann, 
Royal HaskoningDHV, Waterco, 
WSP

The NCE100 recognises firms  for their excellence in 
project delivery, technical ability, innovation and impact on 
communities. Here are the winners covering 15 categories.

NCE Editor  
Mark Hansford 
presented the 
awards
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Future of Skills

SKILLS NEEDS EXPLORED / PAGE 30

INDUSTRY LEADERS’ VIEW / PAGE 36

The civils industry is changing more rapidly than at any time in its history. 
Change is being driven by a government that is demanding increased productivity 

from the sector, with technology seen as the major enabler. But as design and 
delivery becomes increasingly digitised what kind of people will civil engineering 

companies need to hire and develop?
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T wenty years ago this 
month New Civil Engineer 
provoked a small storm 
by reporting how Railtrack 
– then Britain’s biggest 
client as the firm in charge 

of maintaining and upgrading the 
nation’s railways – felt civil engineers 
had the “wrong type of skills” for its 
major project programmes.

It was, said the then Railtrack 
major projects director Simon 
Murray, the reason that almost all the 
firms it had shortlisted for the role 
of programme manager on its major 
projects came from outside the civil 
engineering sector – mainly from 
process engineering and management 
consulting. 

“We need companies with a high 
degree of competence in systems 
engineering. Civil engineering 
companies are not so good for this,” 
he said.

He added: “The industry has tried 
to rebadge project management as 
programme management. But there is 
a difference. Programme management 
is about coordinating an array of 

SHOCK OF 
THE NEW 
Consultancy is at the sharp end of the skills  
debate given the high proportion of professionally-
qualified civil engineers working for these firms.  
So what does the immediate and medium term future 
hold for these companies and the civil engineers that 
they employ? Mark Hansford reports.

KEY FACTS

47
Percentage of 
ICE members 

working in 
consultancy

15
Percentage of 
ICE members 

working in 
contracting

Future  
of Skills

many projects – a bit like building an 
airliner or a warship. It is only partly 
about being on time and budget.”

Fast forward two decades and 
Murray’s words resonate in the 
wake of the Crossrail debacle. The 
project is heading for a two, to 
three year delay and is set to come 
in many billions of pounds over 
budget. Public spending watchdog 
the National Audit Office recently 
revealed enormous cost overruns 
on 36 of Crossrail’s engineering and 
construction contracts.  

So, does Murray, now non-executive 
director of the East-West Rail project 
and until recently non-executive 
director of Highways England, stand 
by that view, 20 years on?

Of course he does. Crossrail’s 
failure is exactly the sort of failure 

“We need 
companies 

with a high degree of 
competence in systems 
engineering

that Murray was talking about 20 
years ago.

“What comes out of all the recent 
reports into Crossrail is a lack of 
attention [of the engineers involved] 
to the fundamental complexity 
of a programme like that and 
understanding the needs to simplify 
it,” he asserts. 

“The people who worked so very 
hard on it – and they have worked 
very hard on it – were focused on 
their bits of it, rather than the totality 
of it.”

And, worryingly, this apparent 
inability of the industry to deploy 
the right skills to manage complex 
programmes is only going to get 
worse, believes Murray.

It is a major problem that 
the industry must confront, he 
says, if the prospects of other 
major programmes are not to be 
irretrievably damaged. “Crossrail 
is a tragedy for our industry. Of 
course other programmes are being 
affected. It would be totally naïve to 
believe that the issues are unique to 
Crossrail,” states Murray. “We have 
a fundamental problem with the way 
we are organised. We work in silos 
– professionally and commercially – 
and it has to change.”

The Crossrail debacle is, of 
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“The things that 
civil engineers 

are traditionally 
trained to do have 
become more and more 
automated, and that is 
accelerating

course, a non-fatal tragedy. Other 
fundamental skills questions 
– questions about competence – 
emerged in the wake of the Grenfell 
tragedy. 

For this issue New Civil Engineer 
convened a round table of industry 
experts to assess engineering 
competence in the wake of Grenfell 
and the various reports that have 
emerged in its aftermath (see page 36). 

And while professional opinion 
seems to be that the current system, 
in the UK at least, is good enough 
– for now – to avoid Grenfell-esque 
tragedies in infrastructure , recent 
catastrophic failures in Florida and 
Genoa suggest that there is little 
room for complacency anywhere.

The introduction of mid-career 
reviews was one potentially game-
changing proposal that emerged in 
the wake of the ICE’s skills review 
and post-Grenfell In Plain Sight report 
published in 2018. 

There are pros and cons; the 
main con largely being that any 
form of additional regulation could 
simply drive those wishing to avoid 
assessment out of the system, 
where they will continue to operate, 
unregulated. 

   The obvious solution to that is 
for clients to mandate that companies 

they work with use only qualified 
and regulated engineers – but the 
feedback from the round table 
suggests a reluctance to do this.

So, already there are two big skills 
concerns – programme management 
and technical competence. Murray, 
for one, actually believes civil 
engineers can meet those challenges.

But there is a gap that experts such  
as Murray have doubts that engineers 
can fill. Digital is the biggest game-
changer there is. Because just 
as projects and programmes are 
becoming increasingly about digital 
systems – take smart motorways 
as a perfect example – traditional 
engineers’ roles are becoming 
increasingly digitised.

Murray adds: “Infrastructure is only 
getting more integrated and more 
complex. It is becoming increasingly 
digital. Look at road transport, and 
preparing for connected, autonomous 
vehicles. We haven’t even scratched 
the surface.”

At the same time it is a fact, says 
Murray, that much of what was 
traditionally done by civil engineers 
at the start of his career has already 
been digitised – take production 
of bar-bending schedules, or 
reinforcement design for example.

“The things that civil engineers 

are traditionally trained to do have 
become more and more automated, 
and that is accelerating,” says Murray. 
“The things that civil engineers learn 
to become professionally qualified 
civil engineers are less done.”

And if you want to be blunt about 
it: “You are not going to be paid a lot 
of money for doing what computers 
can do,” he states.

This is a particular challenge  
for civil engineering consultancies, 
which are by far the largest employers 
of professionally qualified civil 
engineers and at the sharp end of the 
digitisation of traditional engineering 
services – even when one accounts 
for moves towards offsite automated 
construction. 

It is a challenge not lost on the 
Association for Consultancy & 
Engineering (ACE), whose chief 
executive Hannah Vickers is, this 
month, launching a major new piece 
of work the Future of Consultancy 
aimed at alerting its members to the 
scale of the change to come and arming 
them with the tools to combat it.

This summer the ACE will be 
consulting before launching an 
industry-wide programme on 
skills, focusing on the key gaps and 
opportunities to fill them in October, 
potentially with a training provider 
stepping in to build the content.

“The key question for many is ‘do 
we start to buy-in data scientists 
or do we take people with the right 
sector knowledge and turn them into 
data scientists?’,” she says.

“Or do you partner with a company 
that can bring that expertise in?”

This is bold thinking though; and is 
unlikely to be universally supported.

“It will be down to the ambitions 
of individual companies,” accepts 
Vickers. “There are larger companies 
who are quite traditional and will 
want to stay that way; equally 
there will be SMEs focusing on data 
services.”

And there will be an ongoing role, 
most believe, for specialist design 

In future 
engineers will 
need a more 
diverse set of 
skills
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“Human nature 
doesn’t like 

change. And the 
pace of change is 
exponential 

firms.
So while all this plays out, what 

should a mid-career civil engineer be 
doing to secure his or her future?

“We need everybody in the 
industry to get up to a basic 
understanding of what technology 
can enable,” says Vickers. 

“These engineers have got real 
value to add by knowing their 
roles very well and understanding 
where they can add value and 
understanding where the new 
markets are.

“Questions to ask yourself are: How 
can I deploy my skills outside of my 
projects?’ Can I use them for strategic 
planning? What can I offer to the 
whole-life system of assets space?” 
she says. 

Those may sound like bold 
questions that some engineers may 
be uncomfortable asking. But it 
has to be embraced as much as an 
exciting opportunity as it is seen 
as a fear, says Bisrat Degefa, digital 
transformation lead for Atkins’ global 
design centre in India.

Degefa is among the best placed 
of all to comment on the impact 
of digitisation on the average 
engineer, having recently relocated 
to India to lead the retraining and 
reskilling of the 2,000-plus engineers 
the consultant has based there, 
supporting and delivering projects for 
clients across the globe. 

He urges engineers to see the 
transition as an opportunity to be 
freed from the mundane.

“When I graduated, the first thing I 
did for three months was filling out a 
drawing register. I found it frustrating 
as I wanted to be designing things. 
This is the stuff we’ve been able to 
digitise so far. It is the stuff nobody 
likes to do. And I really do see it as 
freeing people up to do what they 
wanted to do; and that’s be more 

creative,” he says.
But he acknowledges that 

digitisation now is going to 
increasingly invade the more creative 
tasks of actual design, and therein lies 
the fear. 

“In the future, as we get smarter, 
automation will start doing that; and 
that’s the fear,” says Degefa.

Right now, his focus is on making 
the 2,000 engineers under his 
command fully digitally aware in 
a Building Information Modelling 
Level 2 way, a reminder that whi le 
in the UK such processes are now 
reasonably well embedded, in other 
regions around the world they are 
less so.

But he is clear that that does not 
mean making them programmers.

“Here in India we have hundreds 
of programmers. That’s not the 
problem. It’s the ability of engineers 
to engage with the digital model and 
do design reviews working in the digital 
model and not doing them using a 2D 
print out.

“For us there is less focus on the 
programming and more  focus on 
engineers being able to use the tools 
so you can have trust in them.”

Degefa is working with Mathilde 
Roubille, a product manager at  
Atkins with three years experience 
of major infrastructure projects in 
the United Arab Emirates. She is now 
supporting digital changes in Atkins’ 
Middle East operation and says it is 
human nature to be cautious about 
the changes to come.

“There is a fear; human nature 
doesn’t like change. And the pace 
of change is exponential. Some of 
the technology coming, like using 
generative design to design elements 
that are stronger and lighter, gets 
the biggest fear reaction: ‘If I don’t 
do calculations any more, what do I 
do?’,” she says.

“But we don’t want the civil 
engineering industry to become a 
software industry. Coding can be 
taken care of by an Autodesk or a 
Bentley or an IBM.

“The role going forward will be 
really understanding the client brief 
and really interrogating it to define 
the problem appropriately so you can 
chose the best [computed] solution,” 
she says.

“It’s also wider than that; the 

relationship with the client will 
change. It will not just be about taking 
a brief and modifying it slightly, 
it will be more of a reimaging the 
solution based on the client’s desired 
outcome.”

That all sounds great, but surely 
there are only so many roles for these 
creative, client-facing people? What of 
the 2,000 in India in Atkins alone?

Roubille adds: “We may have 
more work to do; we will be giving 
the client so much more in terms of 
digital models. I don’t know if the 
balance will compensate, but there 
will be more to do.”

She adds that there will also be key 
roles to check that when innovative 
solutions are deployed, such as 3D 
printed components, that they are 
working as designed.

What is clear is that the rapid pace 
of digitisation  will start to challenge 
the industry and its current business 
models.

Vickers says: “Going forward, most 
people will have the same software 
solutions and access to the same data. 
So the skill is going to be in problem 
solving, but nobody out there has all 
the answers yet.

“But digitisation will start to 
challenge us and our current business 
models.”

Many consultancies are already on 
the road to adapting to digitisation, 
of course. 

 Arguably the one closest to 
the answer is Mott MacDonald, 
which already envisages a world 
where clients access its digitally-
led decision-s  upport services as 
something which is paid for with an 
annual subscription or where it is 
paid solely on savings made using its 
digital twin services (see box).

“If we want to support and 
encourage digital innovation in 
our industry, then this must go 
hand-in-hand with innovation in the 
commercial models which pay for 
it, with new thinking required on 
how we measure and monetise value 
connected to enhanced outcomes,” 
explains Mott MacDonald digital 
business development director 
Richard Shennan.

Shennan adds: “Most contracts 
are based on the working hours 
and material resources put into the 
delivery of a specified output, with 

KEY FACTS

25
Percentage of 
ICE members 

believing 
technical 

skills need 
developing

9
Percentage of 
ICE members 

believing 
digital 

skills need 
developing
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“  Digitisation 
will start 

to challenge us and 
our current business 
models 

risk allocation models applied in that 
context.”

Digitisation, he says, enables us 
to quantify value in new ways. To 
collect and connect live data from 
multiple sources and to make sense 
of it in terms of asset performance. 
Connecting supply chain reward to 
the value that is created by assets in 
use has the potential to incentivise 
a much wider range of innovation, 
more directly connected to enhanced 
economic, social and environmental 
outcomes.

This thinking extends to technical 
reports, a staple consulting sector 
output. A report is commissioned by 
a client that has important decisions 
to make. The experts consider 
the question, carry out research, 
assemble data, apply their expertise 
and analytics capability, and produce 
a document – or body of documents 
– communicating key information and 
recommendations. 

But the report is frozen in time, 
while the data on which it is based is 
always changing. A new “always-on” 
format beckons, with a new business 
model to go with it. 

Just as smart infrastructure uses 
continuous data feeds to provide 
insight and inform decisions, 
technical reports in the digital age 
can harvest, make sense of and 
present up-to-the-minute information. 
Continuously.

“It transforms the usefulness of the 
report,” says Shennan.

Other industries have long used 
value-based pricing to support 
innovation, taking into account new 
value propositions. Mobile phones 
are an example in which consumers 
pay for the perceived benefits they 
gain, rather than the intrinsic value of 
the device. 

Meanwhile, in the software 
industry, licenses and subscriptions 
have become standard payment 

methods. For phones and software, 
these arrangements incentivise 
providers to make regular 
improvements to functionality to 
protect existing sales and achieve 
new ones – a spur that is absent when 
the sales strategy is based on revenue 
from one-off payments. 

Shennan observes that civil 
engineering’s reluctance to embrace 
new commercial models puts 
traditional infrastructure sector 
players at risk of losing work to 
more nimble competitors from other 
sectors. Some organisations may 
be prepared to provide high-level 
consultancy for free, in exchange for 
access to datasets which they plan to 
monetise for more value than the cost 
of the job. 

But even here there is a need for 
caution. Businesses such as Mott 
MacDonald can only move as fast 
as the clients allow and there is an 
element of lethargy in moving to new 
business models. 

For all the talk about the ICE-led 
Project 13 outcome-based business 
model, few – if any – clients have 
properly embrace it at a meaningful 
level.

“What clients are demanding from 

us right now is still very traditional. 
We are still taking consultancy-style 
expertise and selling it [by the hour],” 
says Vickers. “We have got to be 
mindful that there is a pace of change 
that will be determined by the clients. 
It is going to take a while.”

There are other players, notably 
the insurance, legal and financial 
industries, that must get involved too 
as roles and responsibilities move 
and risks change. 

“If the model is one where we are 
paid on results not fees, then the 
designers’ risk profile changes and 
the shareholder view of the company 
changes,” explains Vickers. 

“So the professional indemnity 
industry; the legal industry; they are 
going to have to move with us. There 
is quite a lot of thinking before we 
transition into a different model.”

Of course, new entrants to the 
market would not be bogged down 
in such transitions – so while it may 
take time, the remaining unanswered 
question is: how much time does the 
industry have?

Degefa cites Las Vegas-based 
Kattera as a company to watch. 
Describing itself as a “technology 
company redefining the construction 
industry”, Degefa explains how 
this software company has gone 
out and acquired an architectural 
practice, then a civils firm, and 
now a construction firm to 
fabricate components in a factory 
environment.

“When you look at how they are 
doing it, they are a lot more lean and 
agile about how they do design and 
construction. 

“They really have the mindset of a 
technology company, they really are 
interesting and a company to watch 
out for,” he says.

Founded in 2015, by January 2018 
Katerra had already accumulated 
more than $1.3bn (£1bn) of orders 
for new construction, spanning 
residential, student accommodation 
and the hospitality sectors. It has 
grown to a global team of more 
than 1,300 people, attracting 
senior leadership and talent from 
groundbreaking technology brands 
like Apple, Google, and HP.

It is clearly one to watch and an 
example of what is coming at us. 
Watch out. N

Here are three examples 
of alternative commercial 
models which should 
become more prominent 
in our industry. Mott 
MacDonald is already 
implementing the first. 

l Subscription 
An annual subscription 
is paid for access to an 
“always-on” decision  
support tool. Dynamic 
information is used to 
optimise infrastructure 
performance. The 
subscription – and the 
client’s decision to renew 
it – is based on the ongoing 
value provided. 

l Bartering 
Sharing and exchanging 

datasets can bring benefits 
to both parties as they 
add value to that data 
to create valuable new 
insights or services. Such 
digital transactions must 
be structured so each party 
contributes and benefits 
fairly. 

l Payment by results 
Tying fees purely to 
measurable outcomes drives 
innovation as companies 
strive to find as many design 
and delivery efficiency as 
they can. A digital twin 
can set the baseline and 
allow measurement to 
trigger payments under the 
contract, possibly supported 
by distributed ledger 
technology. 

N E W  A L T E R N A T I V E S
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3
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ICE members 
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A fragmented and 
confused industry faces 
untold pressures from 
tectonic shifts in the 
way it is structured, the 
way work is procured 

and delivered, economic pressures, 
changing social needs and political 
uncertainty. 

All that before one even begins to 
contemplate the once unimaginable 
effects of technology – with more 
to come from the likes of artificial 
intelligence and an as yet discovered 
digital future.

Without doubt, the evidence 
suggests a shifting industry has 
not handled some of these changes 
and pressures well; be it the well 
documented problems with Crossrail 
or a number of recent critically-
minded reviews related to the 
profession and its not-quite-fit-for-the-
future skills.

Two of these key reviews were 
commissioned either wholly because 
of, or in large part due to, discovering 
what went so catastrophically wrong 
to cause the deaths of 72 people in 
the devastating 2017 fire at Grenfell 
Tower in west London. 

While the official inquiry attempts 
to wholly answer these questions, 
reviews from the ICE and Dame 
Hackitt have uncovered wider issues 
to be addressed regardless of where 
precisely the blame lies (see box).

Both of these reviews gel with a 
more fundamental, specific ICE review 
of future skills needs that together 
identify clear concerns, including:
l Professional training at 
undergraduate level and on the job
l Clarity of accountability in safety 
critical roles and organisations;
l Balancing requirements for 
traditional technical skills with digital, 
project management and softer skills; 

l Adapting to a world where an 
increasing amount of work is in asset 
management rather than new build;
l Assessing how competent technical 
and other skills are within civil 
engineering
l Encouraging and enabling more 
sharing of lessons from failure or 
whistleblowing.

 Challenges around costs and delivery on major 
programmes, along with last year’s shocking bridge 

collapses in the United States and Italy, have led the 
fundamental question being asked: just how good are 

civil engineers at their jobs? How easily can we reassure 
clients, government and – crucially – the wider public 

– that we have the education, experience, expertise 
and ongoing training to enable us to practice with 

confidence? Report by Alexandra Wynne. 

“To deliver a 
smart motorway 

scheme, Tideway or a 
large railway scheme 
requires a huge variety 
of different skills 

These concerns were among the 
wide-ranging and searching questions 
addressed at a recent New Civil 
Engineer round table debate on the 
future of skills. Industry leaders in 
attendance remained conflicted about 
exactly what would constitute an 
ideal blend of technical and soft skills, 
and whether traditional engineering 
skills should dominate, or whether 
that blend should be created by 
bringing in wider skills from outside 
the maths and science education 
gene pool.

CLIENT VIEW
For starters, do the clients have a clear 
view of what that mix should be?

“To deliver a smart motorway 
scheme, Tideway or a large railway 
scheme requires a huge variety of 
different skills,” observes Highways 

Digital technology is increasingly taking on tasks traditionally done by engineers
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England chief engineer Mike Wilson. 
“And to say that an engineer can do 
all of them is wrong.”

“On very complex pieces of 
infrastructure, who has got the 
holistic vision? asks Tideway asset 
management director Roger Bailey. 
“You need somebody who really 
wants to be in control of that and I 
think some companies are a lot better 
that than others.”

“I am a chartered engineer and 
that was my route I think that’s really 
important,” says Phil Wilbraham, 
Heathrow expansion programme 
director. “But I also see a lot of 
geographers [and those from many 
other routes] leading projects very 
successfully. We’ve got to be careful 
that we don’t get too one-eyed about 
being a chartered engineer is a good 
thing.”

INDUSTRY VIEW
ICE vice president and leader of the 
Institution’s professional skills review 
Ed McCann, has some insight into 
how and where industry goes wrong 
(see box). 

“[The study concluded] that we 
commit a crime against ourselves 
if we limit our prime recruiting 
feedstock to people who were able 
and willing to make that personal 
investment of time when they were 17 
[to study maths and physics]. 

For McCann, also director at 
consultant Expedition Engineering, 
it’s better to bring in the concept of a 
T-shaped personality – someone who 
is “broad but deep”: 

“We used to use the term to 
describe a specialist generalist. 
There’s something that is really 
interesting about someone who 
specialises in being a generalist; 
who is curious and able to cover 
the breath of the project in all its 

This report is informed by a round table discussion 
held in central London in April, in association with 
Vinci Grands Projets. Around the table were:

Roger Bailey, asset management director, Tideway
Tim Broyd, chair of built environment foresight, 
UCL
Tim Chapman, director, Arup
Emmanuel Costes, head of motorways, Vinci 
Construction Grands Projets
Mark Hansford editor, New Civil Engineer
Brian Lyons, project director and managing director 
UK, Dr Sauer & Partners
David Mackenzie executive, director, Cowi UK

Ed McCann, ICE vice president, director 
Expedition Engineering
François Pogu, managing director, Vinci 
Construction Grands Projets
Ramesh Sinhal, pavements performance and 
strategy leader, Highways England
Steve Tarr, operations director, Balfour Beatty
Hen Wagner, information systems manager, HS2 
Ltd
Phil Wilbraham, expansion programme director, 
Heathrow Airport Ltd
Mike Wilson chief engineer, Highways England
Alex Wynne deputy editor, New Civil Engineer

A T  T H E  R O U N D  T A B L E

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

dimensions. And who knows when 
specialist knowledge is important and 
how to engage with it. 

“They are rare beasts but are very, 
very important – particularly at the 
front-end of jobs.”

“The pace of change today has 
probably never been quicker,” 
suggests Steve Tarr, operations 
director at contractor Balfour Beatty. 

“Fundamentally, we look for 
people that have the right attitude; 
they have the right interpersonal 
skills; they have a desire and a real 
passion to achieve something and are 

“We’ve got to 
be careful that 

we don’t get too one-
eyed about being a 
chartered engineer is a 
good thing

In autumn 2017, ICE Council commissioned vice 
President Ed McCann to investigate the impact on 
skills of major industry change – accounting for 
technological, economic, social, educational and 
geopolitical factors. 

The recent Grenfell Tower disaster also contributed 
to the motivation to delve deeper into whether 
civil engineers are well equipped to face today’s 
challenges.

An online survey of 1,792 members along with 
face to face industry leader interviews threw out 
the following findings in June 2018
l The ICE must urgently review its professional 
accreditation process as well as CPD
l Concerns about a perceived lack of digital and 
technical skills in the industry are less prominent 
than fears of a dearth of the less engineering-

centric soft skills 
l Employers rank judgement and decision making, 
critical thinking and time management higher in 
importance than traditional “science” skills
l Undergraduate courses are far more focused 
on new build engineering projects and too little 
regard is given to operation and maintenance, 
renewal and adapting and decommissioning existing 
infrastructure – where a great majority of today’s 
work lies
l A likely call for more specialist registers and for 
additional professional qualifications in specific 
skills should be welcomed and encouraged, where 
there is appropriate demand.

More information on the survey is at www.
ice.org.uk/ICEDevelopmentWebPortal/media/
Documents/News/ICE%20News/ICE-Skills-
report-2018.pdf

conscientious. 
“There’s a whole raft of skills that 

are more important than what they’ve 
done over the last three or four years 
[at university]. We’re trying to shift 
away from just looking at people who 
study just civil engineering. 

“We quite like broader engineering 
programmes… but now we are 
looking at people with history 
degrees, for example. We’ve got to 
make sure we’re not too narrow.”

“Primarily I want people who 
can think for themselves,” adds 
consultant Cowi executive director 
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ICE President Tim Broyd 
commissioned past President 
Peter Hansford to chair a 
review amid the fallout from 
July 2017’s Grenfell tower fire, 
which killed 72 people. 

An interim report on “reducing 
the risk of infrastructure failure” 
published in November 2017 
followed by the final report 
in October 2018 on “assuring 
the whole-life safety of 
infrastructure”.

Key messages: interim report
l More open sharing and 
learning from failures – building 
on Cross.
l Further attention to the issue 
of competence through working 
groups
l Whether changes in 
procurement and contracts in 
recent years has introduced 
risk and difficulty in identifying 
responsible parties.
l www.ice.org.uk/news-
and-insight/policy/in-plain-
sight-reducing-the-risk-of-
infrastructure

Key messages: final report 
l Explore mid-career reviews 
with Engineering Council

l Electronic system for auditing 
CPD
l Exploring sector wide 
confidential safety reporting 
body to build on and broaden the 
work of Cross 
l www.ice.org.uk/news-and-
insight/policy/in-plain-sight

Dame Hackitt
In direct response to the 
Grenfell disaster, the 
government commissioned the 
Independent Review of Building 
Regulations and Fire Safety, 
led by Dame Judith Hackitt, in 
July 2017 to examine fire safety 
regulations, compliance and 
enforcement with a particular 
focus on multi-occupancy high 

rise residential buildings.
An interim report in 

December the same year was 
followed by the final report 
in May 2018. It identified the 
following key issues responsible 
for a systemic failure:
l Ignorance, misunderstanding 
and misuse of regulations and 
guidance by those who need to 
understand them
l Indifference to concerns 
raised by industry workers or 
residents in favour of a desire to 
do work quickly and cheaply
l Lack of clarity about roles 
and responsibilities due to 
fragmentation in the industry
l Inadequate regulatory 
oversight and enforcement 
tools – where enforcement 
is necessary it often is not 
pursued, and when pursued the 
penalties are so small as to be an 
ineffective deterrant.

l https://assets.publishing.
service.gov.uk/government/
uploads/system/uploads/
attachment_data/file/707785/
Building_a_Safer_Future_-_web.
pdf
http://neet.mit.edu/wp-content/
uploads/2018/03/MIT_NEET_
GlobalStateEngineering 

I N  P L A I N  S I G H T

Grenfell Tower: industry fallout 

David Mackenzie. 
“My business is such that, yes, 

we are solving technical problems 
on a regular basis and … maths is 
a tool but it’s more the physical 
appreciation of what we’re trying to 
solve.

“The question I ask is: ‘why did you 
want to become an engineer? And 
those that come and say ‘it’s because 
I was good at maths and physics are 
not the ones I take’. I want something 
else; I want a desire for engineering. 

The broader skills that make the 
most successful engineers needs to 
be instigated early and drilled into 
engineers throughout their career.

“One of the things we learn in our 
education [in France] is adaptability,” 
explains Vinci Grands Projets head 
of motorways Emmanuel Costes. 
“Something we’re looking at now is 
the ability of engineers to adapt … 
and to react differently depending on 
the problems.”

Understanding and delivering 
successful engineering outcomes 
“sometimes might not involve an 
engineering solution at all” adds Tarr. 

“The ICE has about 10 criteria that 
it looks to be met through chartership 
– two and a half are technically based; 
the rest are in softer areas,” points 
out ICE past president Tim Broyd.

“I’m not saying it’s perfect but it’s 
an interesting balance.”

TECHNICAL COMPETENCE
A modern approach to broadening 
skills in the industry does not mean 
dumbing down engineering. On the 
contrary, now is a time for reflection 
on the technical competency of those 
who design, build and manage our 
infrastructure. 

That is the strong and enduring 
message from the high profile post-
Grenfell reviews (see box).

Just because the industry has 
been subject to fragmentation and  a 
lack of clarity in accountability and 
governance does not excuse any 
incompetence.

“The issue here is that there is no 
such thing as a general competence,” 
McCann suggests. “The problem with 
a chartered engineer professional 
qualification is: [the holder is] 
competent to do what?

 “If you think about the competence 
of a pilot you get qualified … and 

“We’re trying to 
shift away from 

just looking at people 
who study just civil 
engineering

you’re allowed to fly the class of 
plane you qualified on. If you fly a 
737 you’re not allowed to fly a 747 
unless you’re qualified on that too 
– it’s very, very specific. The same 
is true of surgeons or dentists – you 
are qualified to do a certain class of 
operation but not others.

“In my business I’m interested in 
people having competence related to 
their primary work task I’m not really 
interested whether they passed an 
exam when they were 14 years old.”

If the wider industry sees specific 
opportunities to create specific 
qualifications, and is brave enough, 
more scrutiny and professional 
oversight will come in the form of 
technical committees such as the 
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Reservoir Panel, which maintains 
a register of approved reservoir 
engineers. McCann suggests it will 
not be necessary in all engineering 
scenarios but adds that improvements 
in overseeing technical capabilities  
of engineers are needed at a more 
local level.  

UNIVERSITY EDUCATION
Thankfully, up to point, according to 
McCann’s study: “There’s no appetite 
for reducing the technical content in 
undergraduate courses. 

“There’s a recognition that soft 
skills are really important – the idea 
was that you make people aware of 
this when they are at university and 
then you quickly develop them once 
they get into work. The view was that 
universities are poorly equipped to 
deal with soft skills given the profile 
of academics.”

“That’s really interesting because 
schools are changing,” countered 
Wilbraham. “Schools are now making 
well-being and resilience top of the 
agenda. If universities are sticking 
with their rigorous academic [focus] 
then it’s not going to match up.”

“You need people who want to 
learn and that is the key to this. It’s 
about learning and it’s about learning 
from your mistakes – because 
there are mistakes – and learning 
from other people’s mistakes and 
experiences and then you’ll be fine,” 
he adds. 

In a short few years’ time – if not 
already – a debate solely about 
balancing traditional skills with soft 
interpersonal skills is in danger of 
being rapidly outdated. 

Perhaps more pressing is how are 
skills adapting to and working with 
technology.

According to McCann, bosses at 
engineering firms view see the need 
to change. 

“The mood music is: we’ve got 

to get better at digital, clients are 
all working a bit differently and I’m 
worried about Google and all the 
rest,” he explains.

“Yet the [workers] out on site 
are still sitting there typing … into 
Excel the same as they did 10 years 
ago – that gap in perception is quite 
noticeable.” 

In McCann’s study, survey 
respondents did not identify digital 
skills as currently lacking, but at the 
same time identified digital as the 
biggest change agent.

“Everyone sees it coming down the 
road at them but when they sit down 
at their desks they’re not perceiving a 
skills gap in their day to day tasks.”

“It’s actually down to the 
companies who take on graduates 
and technicians to broaden them 
out such that they can then in five, 
seven or 10 years be in a place where 
they can add value to the start of the 
project,” says Wilbraham. 

Arup infrastructure director Tim 
Chapman suggests all would do well 
to heed the warning that technology 
is set to surpass current methods 
very swiftly. 

“In two or three years’ time, or five 
years’ time certainly, most routine 
problems will be solved by decent 
automated process-based computers 
that will do the work more reliably, 
more accurately and hugely more 
economically. 

“And it’ll become bland; but it will 
be better and an awful lot cheaper; 
and clients will go for that.”

“These [software] programs  
are enormously powerful at running 
lots of options, but you still need  
that technical rigour to sense check 
it,” warns Brian Lyons, UK managing 
director at specialist consultant Dr 
Sauer & Partners. 

“And only engineers can do that 
– challenge and make sure that the 
results [are sound].” N

“There’s no 
appetite 

for reducing the 
technical content in 
undergraduate courses

Emerging educational 
establishments are challenging 
traditional degree-level 
engineering methods. 

That is according to the findings 
of a study undertaken by the 
Massachusetts Institute of 
Technology (MIT) in the US.

Its analysis draw on interviews 
with 50 “thought leaders” 
in engineering education. It 
identifies the most highly-
regarded current and emerging 
university leaders in the field. 

The “Global State of of the 
Art in Engineering Education” 
report identifies four institutions 
as key “emerging leaders” in 
engineering education: Singapore 
University of Technology and 
Design (Singapore), University 
College London (UK), Charles 
Sturt University (Australia) and 
TU Delft (Netherlands).

These key institutions are part 
of a wider group of “emerging 
leader” bodies which runs a 
new generation of engineering 

programmes, many of which were 
developed from a blank slate 
or were the product of reform. 
They are often shaped by specific 
regional needs and constraints.

Distinctive educational 
features of the “emerging 
leaders” include work-based 
learning, multidisciplinary 

programmes and a dual emphasis 
on engineering design and 
student self-reflection. 

What set the emerging  
leader institutions apart was 
that they had benefited from 
strong and visionary academic 
leadership; a faculty culture of 
educational innovation; and new 
tools that support educational 
exploration and student 
assessment. 

The study points to a shift 
in the “centre of gravity” of 
the world’s leading engineering 
institutions from north to south 
and from high-income countries 
to the emerging economic 
powerhouses in Asia and South 
America. 

Many among this new 
generation of world leaders 
will be propelled by strategic 
government investment in 
engineering education as an 
incubator for the technology-
based entrepreneurial talent 
that will drive national economic 
growth, said the study.

F U R T H E R  R E A D I N G :  E N G I N E E R I N G  E D U C A T I O N

Civils education is changing 
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T he former British Home 
Stores Edinburgh fl agship 
was a mammoth building 
on the  city’s main 
shopping thoroughfare, 
Princes Street. 

Constructed for the now-online 
high street name in 1965, the building 
was one of the city’s fi rst, purpose-
built department stores.

 It was massively over-engineered, 
with 1.7m thick reinforced concrete 
columns, and huge concrete fl oor 
slabs 500mm thick. 

Following plans drawn up by 
architect CDA Group, contractor ISG 
is demolishing much of the existing 
property and building a new hotel 
and retail complex, with much of the 
iconic Princes Street façade retained. 

Taking down such a mass of 
concrete and steel would pose a 
challenge under any circumstances.

The site of the £20.5M scheme, 
owned by client LaSalle Investment 
Management, is formed of two 
buildings. The main retail space 
stands on Princes Street. The second 
building, which sits behind the main 
building, was used to hold stock for 
the store and faces out onto Rose 
Street – which runs parallel to Princes 

Street. The buildings are linked by 
a lower ground fl oor and basement 
level, but at ground level they are split 
by a goods access lane, called Rose 
Street South Lane.  

Site workers are demolishing the 
existing Rose Street property and 
erecting a new hybrid concrete 
and steel frame building. The lower 
section up to the fi rst fl oor is a 
reinforced concrete structure and 
composite decks will be used for the 
second to fourth fl oors. 

An extra storey will also be added 
to the Princes Street building, to be 
physically linked to the Rose Street 
site via a new bridge across Rose 
Street South Lane. The basement 
levels are being retained, but stripped 

TIGHTLY 
PACKED
Flanked by listed buildings, pedestrianised streets, 
and with limited access to bring in heavy plant and 
cranes, ISG engineers were tasked with taking down 
a former flagship department store on Edinburgh’s 
Princes Street. Connor Ibbetson reports. 

Innovative Thinking

“The basement 
levels are being 

retained, but stripped 
out and reinforced to 
support the weight of 
the new storeys above
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out and reinforced to support the 
weight of the new storeys above. The 
new building will be used as a hotel 
and retail complex.  

The structure supports Rose Street, 
which has a footfall running into the 
hundreds of thousands each day. 
This meant engineers from main 
contractor ISG had to think “outside 
the basement” – its words – to 
complete the job.

The site location posed the first 
challenge, ISG senior project manager 
Alistair Lyon tells New Civil Engineer. 
Princes Street at the front of the 
site was completely off-limits, due 
to its high volume of foot, vehicle 
and tram traffic. Rose Street to the 
rear is another popular retail street 
that is pedestrianised for most of 
the day – so all site traffic had to be 
meticulously managed through the 
goods access lane, which could only 
be accessed from Rose Street outside 
its pedestrianised times. 

The city also imposes two 
construction embargo periods during 
the Christmas and Edinburgh Fringe 
seasons.

“Without a doubt the single hardest 
thing with any project of this nature is 
the logistics aspect,” Lyon says. 

“The challenge was working in 
proximity to the adjacent buildings. 
We are hemmed in on all four sides, 
and the key thing here is knowing 
before you go in what the core 
complexities are and developing a 
robust plan during the tendering 
stage.”

“That’s where the relationships ISG 
has built with the city come into play. 
We could get plans organised ahead 
of time so there were no surprises 
when we eventually got onto site.”

Demolishing the existing Rose 
Street property presented the 
engineers with their next challenge. 
The massive beams and concrete 
ground floor and lower ground floor 

slabs of the building were providing 
the lateral restraint for the basement  
retaining wall on the Rose Street side 
of the building. 

It also supported Rose Street South 
Lane, between the two buildings. This 
meant that as demolition progressed, 
a second team of engineers was hard 
at work installing huge amounts of 
propping to keep both thoroughfares 
stable.

The propping of the Rose Street 
retaining wall transfers the load from 
the retaining walls through the lower 
ground floor slab, down to a system 
of vertical propping in the basement. 
Rose Street South Lane was shored 
up with vertical props running 
through both floors.

Ensuring the street and goods 
access lane remained stable was vital 
as both have to accommodate heavy 
goods vehicles. 

In total, ISG engineers have 
installed 94t of propping on the 
site. Elsewhere, steel removed from 
the buildings was repurposed into 
additional temporary works on site. 

Lyon says that ISG had installed a 
“forest” of vertical propping under 

the Rose Street South Lane, as it was 
the only way in for the heavy plant 
and cranes needed for the job. 

“We had to put a significant amount 
of propping in just to allow a 13t 
excavator to sit on the concrete slab 
on the goods access lane,” Lyon says. 
The excavator was being used for 
demolition work.

“There is a forest of props down 
there, I liken it to Sherwood forest  
with all the vertical shoring. We used 
over 144 props just to hold up the 
13-tonner.” 

Access to the site via the Rose 
Street South Lane goods access lane 
is further hindered by a 90° corner, 
restricting the length of the largest 
vehicle that could safely get to the 
site to 10.5m, limiting the size of 
heavy plant that could be brought in 
for the demolition phase. 

“In any other, more open situation, 
the building could have been brought 
down with a 40t excavator or similar 
with a breaker or a muncher, and 
tippers to take away the rubble and 
the building would be down in four 
weeks give or take, whereas we didn’t 
have any of that,” Lyon explained. 

Innovative Thinking   Edinburgh Shop Redevelopment

“The key  
thing here is 

knowing before you 
go in what the core 
complexities are

Above: View of 
the Rose Street 
demolition site 
from the Princes 
Street building
Top right: 
Repurposed steel  
struts supporting 
Princes Street 
gable wall
Bottom right: 
Lateral beam 
removal at Rose 
Street



Make contracts easy
with CEMAR®

Save time on contract admin,  
keep it for the things you love

Book a demo 
www.cemar.co.uk

a company www.cemar.co.uk 

Meet us at NCE The Future of Roads, Inmarsat on 4 July 2019



50 N E W  C I V I L  E N G I N E E R    |    J U N E  2019

the project complete, the next stage 
is to start construction of the new 
Princes Street building extension and 
the frame for the new Rose Street 
building, which will include 400t of 
new steel and 1,300m3 of concrete. 
With those works on the horizon,  
ISG had to find a way to get cranes 
on site.  

Lyon says that the preferred 
method would have been to put 
in a tower crane, but with such a 
confined site, the question was how 
to assemble it. 

Rose Street South Lane was  
unsuitable for a tower crane because 
the tight 90° corner prevented ISG 
from bringing in a mobile crane to 
assemble one there. 

Alternative locations were ruled 
out because of doubts about the 
integrity of basement slabs and 
retaining walls. 

“We thought about a 200t tower 
crane on Rose Street, but there were 
too many retaining walls that no-one 
could vouch for there,” says Lyon. 
“Another option was a 500t crane in 
Hanover street, which is at a right 
angle to the site – but there we had 
vaulted basements under the road 
that again no one could vouch for.”

The ISG team eventually opted for 
a 60t crawler crane that it could get 
through narrow Rose Street Lane 
South, although this meant further 
propping was needed under the lane 
in addition to the 144 props already in 
place to carry the weight of the crane 
as it entered the site. 

“The crawler crane took 54 
additional props, for each of the 
crane’s tracks, per floor to hold it up,” 
says Lyon. 

 “There are three bays the crane 
needs to sit in for the project, 
meaning over 300 extra props in total 
had to be installed to hold the weight 
of the crawler crane alone.”

But even with a full fly jib  
the crawler crane cannot reach  
the front of the Princes Street 
building, meaning Lyon’s team is 
using additional spider cranes for 
tandem lifts. 

“Because we couldn’t get the tower 
cranes in, the crawler lifts the steels 
on to the roof and then we are using 
spider cranes to assemble the steel,” 
says Lyon. 

“We are actually having to do 
several tandem lifts with both the 
spider and crawler cranes to get 
these beams up and in, it’s quite a 
challenge.” 

However, it is by working in such 
challenging conditions that you foster 
positive working relationships, that 
are vital to the success of the project, 
explains Lyon. 

“Through these city centre  
jobs we have built a really good 
working relationship with City of 
Edinburgh Council as well as its 
mental health department, so that in 
advance of these kinds of jobs we are 
contacting them telling them what is 
going to be happening, or explaining 

“The crawler 
crane took 54 

additional props, for 
each of the crane’s 
tracks, per floor to 
hold it up

that sometimes there is no other 
way around noisy jobs, like getting 
concrete out from around rebar  
on the columns of the Rose Street 
building without using a noisy 
hydraulic breaker, even bringing  
them on to site to show them  
what we are doing and how we are 
doing it.”

“I would liken what I do to 
conducting a symphony orchestra. 
It’s all about communication and 
coordination to overcome the 
complexities of a job like this. It has 
been a cracking challenge, and really 
interesting work.”

ISG started work on the site a year 
ago and is due to deliver the project 
in July 2020. N

Innovative Thinking   Edinburgh Shop Redevelopment
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I ncreasing the use of digital 
imagery in asset condition 
surveys has game changing 
potential. 

Technology which can collect 
data about the condition of, 

for example a tunnel, using arrays 
of digital cameras fixed to moving 
vehicles, is already available. 

The digital images can be processed 
to produce visualisations of the 
tunnel’s condition. Machine learning 
tools can be trained to automatically 
identify defects, particularly through 
object recognition technology. 

It initially sounds like a simple route 
to huge savings in time, increased 
health and safety and increased 
assessment accuracy. But as with 
many new technologies, the headline 
benefits belie the complexities of  
getting industry adoption.

A new study undertaken by Arup 
has been examining the barriers to 
greater uptake of computer vision  
technology.

With funding from industry 
innovation group i3P, the consultant 
was commissioned to investigate the 
potential of integrating computer 
vision techniques with current and 

DATA
TALK
Digital images can improve 
asset inspections, so why is the 
industry adoption so slow?  
Emily Ashwell reports.

future asset management processes. 
Arup associate director Mike 

Devriendt led the study. “If you go 
back 10 or 20 years it was all very 
manual – an engineer with a clipboard 
would stare at things,” he says. “We 
found that when you then go back in 
successive years it is very difficult, 
for example, to look at a tunnel after 
construction works have been carried 
out close to that asset, and see 
whether the condition of that asset 
changed with time.

 “The record keeping is notoriously 
not great in terms of being able to tell 
how things have changed.”

Of course, digital imagery is already 
in widespread use in the industry 
through mediums such as laser scans, 

“Record keeping 
is notoriously 

not great in terms of 
being able to tell how 
things have changed
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mobile sensors and thermal scans. 
However, the study wanted to examine 
the potential for use of digital images 
combined with machine learning, 
getting to a point where a physical 
inspection would only be used in the 
event of an anomaly. 

In the UK 40% of construction 
expenditure goes on repair and 
maintenance, with infrastructure 
brining in a £8bn bill. Inspections are 
key to making decisions about how 
this money is spent. 

The Arup team decided to examine 
the barriers to adoption with a 
particular focus on the tunnels sector, 
undertaking interviews with clients 
such as London Underground, High 
Speed 1 and Network Rail. 

The advantages of this technology 
are clear. From a health and safety 
point of view, using this technology 
means fewer engineers have to set 
foot into the potentially dangerous 
environment of tunnels. In addition, 
there is a level of automation which, if 
managed, can be a basis for planning 
maintenance.

“Rather than taking the odd photo 
of different defects, you capture entire 
images over however many kilometres 

Innovative Thinking    i3P

Collecting tunnel 
condition data using a 
digital camera
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“Rather than 
taking the odd 

photo of different 
defects, you capture 
entire images over 
however many 
kilometres of tunnel 
you’re looking at

of tunnel you’re looking at. So, you 
always have a source of truth of what 
the condition of the asset is at any 
given stage. 

“It could be video, it could be a 
sequence of images which you then 
stitch together, which you can then 
the present in an immersive Google 
Streetview type view, or in CAD based 
view – there are various different 
softwares that can do that. This helps 
if you’re trying to develop augmented 
reality-based models or want to use 
it as part of a building information 
model,” says Devriendt. 

Although using the technology 
initially sounds like a no-brainer, to 
Arup’s surprise, the study found many 
major clients are still undertaking 
asset inspections in a very physical 
way. And the barriers to adopting  
inspection technology are complex. 

The first issue to overcome was the 
perception of “black box” technology. 

“As soon as I mentioned machine 
learning, peoples’ eyes glazed over,” 
says Devriendt. “But what asset 
owners want is 100% surety. Some of 
the interviewees had had suppliers 
turn up saying ‘we can run these 
algorithms through’, but when the 
client has compared the outcome to 
manual inspection, it has not been 
favourable.”

Devriendt is concerned that if 
clients get a poor first experience of 
using this technology it will damage 
take up of computer vision technology 
and ultimately mean its benefits are 
not realised.

Some of the interviewee replies 
might suggest the technology is not 
quite ready if the clients said physical 
inspections were better, but this also 

might suggest there is a need for an 
industry bench test of the technology, 
according to Devriendt. 

A benchmark test could involve 
an asset owner or supplier providing 
thousands of images, which are all fed 
into an algorithm. 

The asset owner already knows 
what the asset’s defects are (based on 
previous detailed manual inspection), 
so the technology supplier’s claims 
and trained machine learning 
algorithms can be tested against this 
knowledge. If the technology comes 
up with the same answer, the asset 
owner can be sure of the effectiveness 
of the technology.

Arup is now keen to continue 
working with i3P to get more funding 
to take the project on to develop 
benchmark tests for the industry. 

 “We are trying to work to set 
industry standards. Otherwise there 
is a risk of undermining the potential 
in the industry with asset owners 
putting their toe in and having bad 
experiences. I fear unless these things 
are set up properly, you’ll get a loss of 
confidence,” says Devriendt.

The work to set up a benchmark 

test also raises the issue of intellectual 
property (IP). How willing would 
clients be to share their images and 
data with the industry to bring about 
industry-wide benchmark tests? 

If a contract says that all 
background and arising IP is owned 
by the client, that may limit the 
supply chain’s willingness to offer 
up machine learning algorithms they 
have developed. This is particularly 
so considering the algorithms will 
naturally develop arising IP from the 
training process.

The study found that interviewees 
thought getting agreement about IP 
would be challenging, particularly 
if rigid and non-collaborative 
contractual terms are used. Using 
terms that allow arising IP to be 
commercialised by all parties or use 
of preferential licence agreement was 
mooted. 

Adopting new technology does 
not automatically happen when the 
software is developed. As Arup’s 
study found out, if the industry is to 
innovate, there must be discussion 
and collaboration to ensure that  
take-up works for everyone. N

The goal is to 
automate data 
collection in 
previously 
dangerous 
environments
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CONQUERING 
THE WAVES
From Russian gas fields to port expansion on the Thames, 
BeckettRankine’s project portfolio takes its marine 
engineers to unforeseen depths. Report by Rob Horgan.  

H overing 300m above 
Russian waters, flares 
shot from an enraged 
fisherman below 
pepper a helicopter 
bound for one of the 

world’s biggest gas fields. 
Passengers on board duck their 

heads in their hands and are tossed 
from side to side as the pilot makes 
a speedy departure towards his 
destination in the Arctic circle. 

While this may sound like a scene 
from a James Bond film, it is in fact 
one of many enthralling tales that 
the founders of marine engineering 
practice BeckettRankine retell as they 
look back over the three decades 
since they set the firm up. 

Established in the 1980s by Tim 
Beckett and Gordon Rankine, the 
foundations of the company were in 
fact dug 130 years before. 

Beckett and Rankine are 
from two families steeped in 
engineering tradition. The origins of 
BeckettRankine date back to 1856 
when Sir George Barclays Bruce set 
up a consultancy practice. 

In 1888 Bruce was joined by 
Rankine’s great grandfather Robert 
White and Robert White & Partners 

was born. 
Rankine’s grandfather Sir Bruce 

White then joined the firm in 1919 and 
the family kept the business running 
during the Second World War war 
years, where Rankine’s great uncle 
Colin White chaired the committee 
for the prefabricated  Mulberry 
harbours used to facilitate the Allied 
invasion of Normandy.  

Sir George Bruce was ultimately 
in charge of the Mulberry harbours  
which enabled the rapid offloading 
of cargo and soldiers onto the 
Normandy beaches. 

It was during that work that the 

worlds of Beckett and Rankine 
first collided as Sir Bruce met Tim 
Beckett’s father Allan Beckett, who 
later joined the firm. 

Tim then followed his father into 
the fold and began work as a site 
engineer in 1977, before Gordon 
Rankine joined the firm in the mid-
1980s. Shortly after, in 1986, Tim 
and Gordon broke away and set up 
BeckettRankine, with Allan kept on 
as a consultant – the firm they broke 
away from eventually became part 
of Hyder Consulting (now part of 
Arcadis). 

“There’s a long history of where 
we came from,” Rankine explains. 
“Our history is steeped in marine 
engineering, designing ports and 
harbours, doing work on the Thames 
flood defences and so on, and we 
carry on in very much the same vein 
today.”  

BeckettRankine is now 
headquartered in Victoria, London, 
along with 25 members of staff. 

But they are just as likely to be 
found along the River Thames, where 
they are currently working on an 

“Our history 
is steeped in 

marine engineering, 
designing ports and 
harbours, doing work 
on the Thames flood 
defences and so on
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impressive 20 projects. 
For while they are truly a global 

company – working in Russia, 
the Middle East and Asia, with 
a subsidiary company in India – 
BeckettRankine has truly conquered 
the marine engineering market in its 
home capital.  

Past projects include designing 
all the marine facilities for the 
London Eye, as well as preparing 
the foundation pier designs for the 
Diamond Jubilee Bridge. 

BeckettRankine’s current projects 
along the Thames include working 
for Lendlease on Silvertown Quays, 
designing new piers for the Thames 
Clippers river bus service, and 
refurbishing the jetty at Battesea 
Power Station. 

The firm has also recently 
completed five cofferdams as part of 
work on Tideway’s super sewer and 
is currently working on the marine 
consents for the Tilbury Two port 
expansion in Essex. 

“In the past we have had around 
50% of work overseas, however more 
recently we have had a lot of work in 

the UK,” Beckett explains. 
“We have a big focus on work in 

London but we have projects all over. 
“We are pushing on the South 

Coast, trying to replicate some of the 
success we’ve had in London.”

He adds: “The things that make 
[the South Coast] interesting are the 
amount of commercial traffic, leisure 
traffic, ferries and their terminals as 
well as the waterfront developments. 

“There is the same sort of mix of 
projects on the South Coast that we 
are already working on in London, so 
it is a logical place for us to go.” 

And it is BeckettRankine’s 
versatility which its founders believe 
sets its apart from other (larger) 
consultants. 

“We make sure we are strong in a 
lot of areas, to cater for markets going 
up and down,” Rankine explains.

“The number of oil and gas projects 
is currently slightly lower than 
before but work on offshore wind 
turbines and monitoring their bases, 
and working on the port facilities 
supporting them is now doing well.” 

“As a small, boutique consultancy, 

we are able offer a personal service 
and deliver a bespoke solution for 
any project. That is often where we 
have the edge,” he adds.  

This often leads BeckettRankine 
down roads they would not have 
traditionally trodden. 

The firm is currently working on 
a number of preservation projects 
involving historic ships such as the 
HMS Belfast in London as well as two 
historic ships in Hull which took part 
in the Cod War of the 1970s.  

“We have a very strong core of 
marine consultants here but there are 
quite a few projects that move to the 
periphery of what we do and so we 
pull in someone who is a real expert 
on that,” Beckett explains. 

“We make sure we bring in the right 
expert on the job. For example on the 
HMS Belfast we have had to bring in 
an expert on cathodic protection to 
prevent corrosion. 

“Likewise in Indonesia we  
have just completed a job for the 
initial demand analysis for a large 
container port, and there we brought 
in two or three people who are real 
experts on ship forecasting and 
economics.” 

Rankine adds: “That is the benefit 
of focusing on marine engineering and 
not being a massive company.

“We don’t have to use the guy down 
the corridor just because he is on the 
payroll, we can actually go and get 
the number one expert for the job, 
and our clients really appreciate the 
quality that we can provide by doing 
it that way.”  

Diverse, versatile and yet 
proven experts in their field,  the 
BeckettRankine team is living proof 
that SMEs can successfully deliver 
major projects. 

And in case you were wondering, 
it was Rankine ducking the Russian 
flares – it is one of many tales worth 
hearing in full. N

“We make sure 
we are strong in 

a lot of areas, to cater 
for markets going up 
and down

Gordon Rankine 
(left) and Tim 
Beckett (right) 
marry marine 
engineering 
heritage with 
cutting edge 
thinking
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A hyperloop network could be 
used to expand airport 
capacity in London, replacing 
the need for a third runway  
at Heathrow. Hyperloop One 
Middle East and India 
managing director Harj 
Dhaliwal suggested that  
a network connecting 
Stansted, Gatwick and 
Heathrow airports with check 
in terminals in central London 
would replace the need for a 
third runway at Heathrow. 
Dhaliwal said that remote 
check-in would remove the 
need to build new terminals.

A self-driving truck is being 
tested for the first time in the 
UK on Highways England’s 
£1.5bn improvement of the A14 
between Cambridge and 
Huntingdon. The autonomous 
vehicle, designed to transport 
excavated soil, is being tested 

in a controlled environment on 
the A14 scheme. Highways 
England has invested £150,000 
from its innovation designated 
fund into the trial. The truck is 
programmed remotely to follow 
a pre-determined route. It can 
detect and avoid obstacles. 

First-of-their-kind robots have 
been deployed to carry out 
repair work in London’s gas 
mains, in what is claimed to be 
a world first. Cadent, which 
operates four of the UK’s eight 
gas networks, has developed 
the robots with American firm 
ULC Robotics. The robots, 
known as Cisbots (Cast Iron 
Sealing-bots), enter live gas 
mains via small pressurised 
launch tubes. Once inside the 
gas main the robot drills into 
the bell and spigot joints 
between pipes, and injects a 
sealant into the joint, under 
pressure. This extends the life 
of the pipeline by 50 years. 
The robots will be used across 
11 London boroughs, following 
successful trials.

T R A N S P O R T
HYPERLOOP 
COULD REPL ACE 
THIRD HEATHROW 
RUNWAY

R O A D S
R E M O T E  C O N T R O L L E D  D U M P E R  T R U C K 
T R I A L L E D  O N  A 14 U P G R A D E  P R OJ E C T

T U N N E L S
F E H M A R N B E LT 
T U N N E L  T O 
B E  W O R L D’S 
S M A R T E S T 

U T I L I T I E S
R O B O T S  TA C K L E 
R E PA I R S  T O 
G A S  M A I N S  I N 
L O N D O N

Denmark’s state-owned 
transport company Sund & 
Bælt is to implement IBM 
technology to help make the 
Fehmarnbelt crossing Europe’s 
“smartest tunnel”. Powered by 
artificial intelligence, IBM’s 
Maximo for Civil Infrastructure 
tool will be used to monitor 
the structure during and after 
construction. The technology 
has been developed to monitor 
ageing bridges, tunnels, 
highways and railways as well 
as track projects during 
construction, consolidating 
various data sources.
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organisation particularly welcomed the record investment 
for the road network.”

But financial services consultant KPMG says more must 
be done to drive investment. UK head of infrastructure, 
building and construction Jonathan White, says: “The 
current National Infrastructure and Construction Pipeline 
(NICP) stands at £413bn. With the forecast public pipeline 
currently accounting for 1.5% of GDP, it is encouraging that 
this is greater than the 1.2% recommended by the National 
Infrastructure Commission, so let’s keep it up. However, total 
public and private spend combined currently stands at 3% 
and is, therefore, still below the 3.7% of GDP recommended 
by the United Nations Sustainable Development Goals. More 
investment is needed to help bridge this gap.”

And Association for Consultancy & Engineering director 
of policy and external affairs Julian Francis says the pipeline 
is “not without its challenges”. 

“Although the pipeline reflects projects and programmes 
with a total allocated value of £463bn up to 2020/21, 
it must be remembered that it is not meant to paint a 
comprehensive picture of likely investment over the longer-
term,” he explains.

“This is because government capital budgets for many 
departments, control periods and regulated utilities have 
not yet been agreed beyond 2020/21. Therefore, in each year 
approaching 2020/21, the total value of the current forecast is 
likely to decrease until a new Spending Review is conducted 
and the funding for future control periods are established.

“This unfortunately renders the pipeline less valuable 
each year as a means of forecasting future spend for the 
construction industry.”

But even if the level of spending anticipated in the 

Every year, the government publishes 
details of all the planned infrastructure 
and construction investment across the 
public and private sectors. This National 
Infrastructure and Construction Pipeline (NICP) 
dates back to 2011, when the government 

set out a commitment to publish a rolling 
forward programme of construction and infrastructure 
projects to give the industry’s supply chain an indication of 
projects coming up and under way.

The pipeline includes projects that are in their early 
stages, where funding has not yet been secured and 
where progress is not guaranteed. So it does not include a 
commitment that all the projects listed will proceed. But, as 
a strategic planning tool, it is useful, and gives some sense of 
forward visibility for the industry’s supply chain.

The most recent of these pipelines was published last 
November. It covers the current spending review period, 
which ends in 2021. It also includes a rolling 10 year 
spending forecast, first introduced to the 2017 edition of 
the Pipeline. This offer long-term visibility of infrastructure 
projects and spending. That 10 year view – valued at £600bn 
– includes schemes previously announced by chancellor 
Philip Hammond in his earlier Budget, like the £28bn national 
roads fund, as well as flagship projects like East West Rail, 
upgrading the M6 to a smart motorway and Hornsea Project 
One – the largest offshore wind farm in the world.

Not surprisingly, the announcement was broadly 
welcomed by the construction sector. Civil Engineering 
Contractors Association director of external affairs, 
Marie-Claude Hemming, said the pipeline would “help 
drive economic growth across the UK”, adding that the 
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The government’s infrastructure projects 
pipeline heralds unprecedented spending. 
But how much of the money will actually  
be released? Margo Cole reports.
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pipeline is forthcoming, how will the industry deliver it?
Arcadis partner Greg Bradley says the UK construction 

industry would have to build at a rate of over £95,000 
every minute for the next decade to come close to meeting 
national infrastructure ambitions – that’s more than double 
the historic peak rate of delivery 

Bradley says that, while the NICP represents the 
largest potential spend seen so far on infrastructure, it 
understates the real scale of the opportunity: “The NICP 
currently excludes some of the UK’s most important future 
programmes, such as Heathrow’s proposed third runway 
and Highways England’s Lower Thames Crossing. Equally, 
future programmes to adapt existing infrastructure related 
to disruptive technologies, such as autonomous vehicles or 
the battery storage of energy, could also come to market in 
the next 10 years but don’t feature in the Pipeline.”

There is also an additional £5bn of work in the Scottish 
government’s infrastructure pipeline. 

“We could be looking at the need to deliver UK 
infrastructure at a scale and pace that is unprecedented,” 
Bradley says, adding that this will force the industry to do 
things differently and innovate on a massive scale. This 
would include adopting digital solutions, offsite manufacture 
and offshore design, investment in skills and training, 
sharing of resources and better alignment with regional 
development agendas.

The government has already identified offsite 
manufacturing is a way to make the industry more efficient. 
In its own analysis of the pipeline, the government says: 
“Despite significant contributions to the UK economy, 
the construction sector’s productivity is weak compared 
to other sectors like manufacturing. Applying modern 

“We could be looking at 
the need to deliver UK 

infrastructure at a scale and pace 
that is unprecedented

manufacturing approaches to building projects can boost 
productivity and reduce waste by as much as 90%. For 
example, a school that typically takes a year to build could 
be completed in just over four months.”

It adds: “To ensure maximum efficiency in building 
these projects ministers are encouraging greater use of 
more modern approaches to construction. This includes 
manufacturing components in factories using the latest 
digital technology before being sent for assembly on 
construction sites.”

But White says this design for manufacture and assembly 
(DfMA) approach to building will take time and investment 
to get off the ground. “It requires a cultural shift and 
significant programmes of change across the supply chain, 
as any new way of working does.

He believes procurement will have to change to make 
DfMA work. “In order to drive adoption, quotas on offsite 
manufacturing need to be implemented at the procurement 
stage,” he says. “This will then drive supply-side activity, as 
the industry needs more manufacturers of offsite solutions.” 

An important aspect of off-site manufacturing is that 
components can be fabricated in a different geographical 
location to the site, which could address some of the 
spending imbalance between south east England and other 
regions, says Robinson: “Off-site manufacturing will help 
spread growth more evenly across the UK, as factories 
that make components for the roads programme, bridges, 
hospitals and schools can be located almost anywhere with 
access to good quality labour and transport links.”

McGinley commercial director Sean McGinley agrees that 
there are significant advantages to fixed location off-site 
manufacturing when considering the selection and supply 
of labour. “Increasingly we are seeing labour movements 
closely monitored for travel time and fatigue,” he notes. 
“Fixed location manufacturing will support sustainable 
local workforces, with a clear reduction in travel time and 
improved opportunities for managing health, safety and 
wellbeing within the controlled environment. 

“We could also focus on deprived areas and take off-site 
manufacturing to workers in need of consistent work, there 
are some real opportunities to drive social and economic 
value through well considered placement of component 
manufacturing facilities.”

However, Robinson says the lack of certainty in the 
construction industry about whether all the projects 
outlined in the pipeline will go ahead is still an issue. The 
Infrastructure Forum published a report last year that said 
only 8% – £30.24bn – of the schemes listed in the NICP are 
sufficiently certain for contractors to prepare to deliver 
them, and 46% are already under construction.

“If the government is really serious about using modern 
methods of construction then it needs to get serious about 
its pipeline, and then the industry can gear up,” Robinson 
warns. “As it currently stands, it’s lacking capacity to 
deliver.”

The National 
Infrastructure 
Pipeline 
anticipates 
spending of 
£463bn between 
now and 
2020/22
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Perhaps the most dramatic moment in last 
autumn’s Budget came when chancellor Philip 
Hammond announced that the PFI and PF2 
private financing models would be scrapped. 
Much of the drama came from the way the news 
was delivered; during his Budget speech in the 

House of Commons Hammond said: “I have never signed off 
a PFI contract, and I can confirm today that I never will.”

The announcement came nine months after the collapse 
of contractor Carillion, a company best known for its links 
to the public sector. According to Aviva Investors head of 
infrastructure debt Darryl Murphy, the Carillion collapse was 
not the direct cause but was, in most likelihood, “the final 
straw” for the PFI/PF2 model.

In hindsight, it is clear the signs were there well before 
last autumn’s budget statement. Back in January 2018, 
the National Audit Office (NAO), which scrutinises public 
spending for Parliament, published a report concluding that 
the cost of privately financed projects is higher than publicly 
financed alternatives. It also said that, although the issue 
of value for money for PFI deals was behind the reforms in 
2012 that led to PF2, “the fundamental characteristics of PFI 
remain unchanged in the PF2 model”.

In reality, the popularity of PFI had been waning for some 
time. The NAO report said that the government’s use of the 
PFI and PF2 models had reduced from, on average, 55 deals 
each year in the five years to 2007-08 to only one in 2016-17. 
The total amount of investment in deals achieving financial 
close has similarly reduced. In the five years to 2007-08 it 
stood at an annual average of £5.5bn; in the two years from 
2016-2018 it averaged less than £500M. 

The majority of projects built using PFI/PF2 over the 

last 25 years have been social infrastructure like schools, 
hospitals and prisons. However, infrastructure assets, 
including high profile bridges and roads have also been 
procured this way; and it was intended to be the mechanism 
by which two forthcoming major projects – the A303 
improvement at Stonehenge and the Lower Thames 
Crossing – were to be financed and built.

“At the start of 2018, the only true PF2 projects in the 
pipeline were the A303 and Lower Thames Crossing road 
projects and potentially a new prisons programme,” explains 
Murphy. “These projects will [still] need to progress but look 
more likely now to involve public investment, although HM 
Treasury has not totally ruled out the use of private finance 
if the business case stacks up.”

Background information published by government 
alongside the Budget made it clear that new financial models 
will have to be developed if the two major infrastructure 
projects are to go ahead. “PF2 was previously considered 
for the A303 and Lower Thames Crossing roads projects,” it 
says. “The government is still committed to pursuing these 

The government must come up with a  
financing system for major infrastructure 
projects previously funded under now  
discredited PFI or PF2.
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“The private sector needs 
to reflect on its failure to 

communicate the value of PPP in 
the UK, especially to the wider 
public

projects, subject to scrutiny of the relevant business cases, 
which are still in development. The model of financing of 
these schemes is not the deciding factor in whether they are 
taken forward.

While we wait to see how these two projects could be 
funded, there is continued speculation about whether 
they will be able to go ahead. Parliament’s public 
accounts committee has raised concerns, saying: “We are 
not convinced by assurances that the Department [for 
Transport] and Treasury are fully committed to these 
projects without more detail on the alternative funding 
models that are being developed.”

This is clearly a concern for the construction sector, 
says McGinley commercial director Sean McGinley: “The 
uncertainty over the future of these two major projects has 
a direct impact on the future status of southern England’s 
infrastructure pipeline which, in turn, prevents accurate 
skills forecasting. A resolution around funding policy will 
help place these projects firmly into the pipeline and allow 
skills gaps to be better tackled for the portfolio of projects 

with real prospects of commencement.”
In a report published in February, the public accounts 

committee recommended that, within three months – by the 
end of May 2019 – the Department for Transport (DfT) and 
the Treasury should clearly outline the range of financing 
structures available to fund the A303 Stonehenge tunnel and 
Lower Thames Crossing projects. The committee also wants 
the two departments to explain what impact these funding 
options would have on the £25.3bn roads budget already 
published in the DfT’s draft Road Investment Strategy 2 (RIS2).

This document identifies the government’s objectives and 
resources available for road spending from 2020 to 2025, and 
was published just as Hammond was scrapping PFI.  As the 
A303 Stonehenge tunnel and the Lower Thames Crossing 
were due to be privately funded, they were left out of the 
RIS2.

But experts suggest that both projects could still be 
built using some form of private funding, if the perceived 
shortcomings of PFI are properly addressed. 

“The private sector needs to reflect on its failure to 
communicate the value of public private partnerships in the 
UK, especially to the wider public, and the failure to produce 
data to establish value for money,” explains Murphy. 
“The common argument made against the UK model was 
perceived inflexibility in contracts and the profits made by 
secondary equity sales, which were not shared with the 
government.

 “Industry would also argue a procurement culture 
focused solely on lowest cost led to poor quality product. 
A new model needs to address these concerns and ensure 
bidders are selected on quality and price.”

He adds: “The other area that needs to be looked at is the 
equity model. Scotland has used the non-profit distributing 
model, but that led to balance issues for the government. 
The government’s shareholding of the project company 
was already a part of PF2, but more needs to be done to 
make projects true partnerships between the public and 
private sector and not adversarial contracts. It is also critical 
the industry does a better job to engage with the local 
community around projects and articulate the benefits to 
society. One idea that has been raised is the use of crowd 
funding for part of the project financing.”

Murphy stresses that Hammond’s Budget announcement 
does not directly affect the Welsh variant model and 
the Scottish model, both of which use a more non-profit 
distributing contractual structure. 

It also does not affect the £1bn Silvertown Tunnel 
currently being procured by Transport for London, or any 
future partnering models that local authorities wish to 
develop directly. In addition, this announcement does not 
affect potential future models for the rail industry, onshore 
transmission or direct procurement in the water industry, all 
of which may involve a PPP-type structure.

Projects like 
the A303 
Stonehenge 
Tunnel were 
thrown into 
turmoil after 
the government 
announced that 
it was scrapping 
PFI and PF2
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In just a few years, drones – or unmanned aerial vehicles 
(UAVs) – have become part of everyday life. They are 
used regularly for aerial photography and surveys. The 
ease with which they can be bought and operated was 
emphasised last December, when around 1,000 flights 
in and out of Gatwick Airport were disrupted by drone 

sightings, blamed on a “rogue operator”. 
And their use will continue to grow: a report published 

by management consultant PWC last year estimated that 
there will be 76,000 drones in the UK’s skies by 2030, 
doing everything from delivering parcels to directing the 
emergency services. 

Evidence that UAVs are also now accepted as standard 
equipment in the construction sector comes with the 
announcement that the biennial construction equipment 
exhibition Plantworx will this year feature a “Drone Zone”, in 
association with Construction Opportunities for Mobile IT 
(Comit). The event will include a 2,300m2 “Fly Zone”, where 
leading manufacturers and operators will demonstrate what 
their drones can do. 

“This event is probably one of the most important 
developments in advancing drones in the construction 
sector,” says Comit chair for drone technology Tony Shooter. 
“This will be a unique opportunity for a substantial audience 
in our industry to experience first-hand what drones can 
deliver for their business.” 

PWC’s 2018 report, Skies without limits: Drones – taking 
the UK’s economy to new heights, says cost reductions and 
efficiency improvements from drone use will make industry 
far more profitable, contributing to an uplift of around 
£8.6bn in construction and manufacturing by 2030. 

“There certainly seems to be a lot of excitement around 

the report,” says Shooter. “The figures for construction are 
mixed in with manufacturing, but even a small proportion 
of the GDP uplift of £8.6bn would be a welcome boost to the 
construction sector.”

UAVs are already transforming the way the industry 
works. A bird’s eye view from a drone, which can store 
accurate measurement data, video and images, offers a level 
of project monitoring which has, until now, been impossible. 
Drones are regularly used to collect survey and condition 
information in hard to access areas and on dangerous 
structures, but there is still plenty of scope for growth.

In the maritime sector, for example, they are used for a 
huge variety of reasons, says Sezen Zeki, managing director 
of Jobs In Maritime.

“They are used to carry out surveys on ships and 
infrastructure projects, like Tideway, where they are using 
underwater drone systems. Also, for survey work and 
environmental monitoring, checking ship emissions and 
checking for ice. The benefits are that they reduce costs, 
increase efficiency and protect human life during routine 
maintenance.”

The maritime sector uses drones to inspect cargo in 
confined spaces as an alternative to visual inspection, says 
Zeki. “Inspection of cargo holds is risky for crew, because 
you are in a confined space inside the vessel. It’s exactly the 
same for infrastructure projects: if you’re inspecting a tunnel 
under the sea it would be safer to use a drone.”

While the Drone Zone at Plantworx will no doubt attract 
visitors fascinated by the technology for its own sake, 
James Dean founder and chief executive of SenSat says it is 
important not to focus on the equipment but on what it can 
do for you and your business. Drones, he says, are simply 

Using drones to collect images and data  
offers previously unattainable safety and 
cost saving benefits. Margo Cole reports. 



65S U M M E R  2019   |    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 )

“Our value starts when you 
have a dataset, and the way 

we get that is by using drones

a means of collecting data, which can then be turned into 
something useful.

“It’s really not about the drone; you need to get beyond 
that and identify the business case,” he says.

SenSat was set up by Dean and head of product Harry 
Atkinson with the intention of turning large datasets 
representing the physical world into bite-sized chunks 
that could be read by a computer. They developed Mapp, 
a cloud-based platform that enables clients to work with 
massive datasets that would otherwise be far too big to 
access on normal PCs.

“Our value starts when you have a dataset, and the way 
we get that is by using drones,” Dean explains. “We launched 
Mapp in January 2108 after we found that you need both 
things: drone data and something on which to execute it.”

One of the firm’s first clients was Costain, which wanted 
to measure soil movements on road projects. Since then, 
the company has added around 20 Tier 1 contractors and 
consultants to its client list, including Kier, WSP, Bam Nuttall 
and Murphy, as well as asset owners like National Grid.

The initial business case for each client is different, 
but the detailed level of the information – hundreds of 
thousands of points surveyed to an accuracy of less than 
50mm – means the initial dataset can be used for many 
different reasons. “We are always brought in for a specific 
reason, but the drone data can be used for multiple 
purposes,” says Dean. “There are a lot of things that can be 
done once you have made the step change of having a digital 
version of the workplace.”

SenSat collects the data using Swiss-made drones that 
cost around £50,000. “They are like small planes that fly 
80m above ground taking thousands of photos, which are 

turned into 3D models,” Dean explains. The models are 
created using triangulation – a methodology used in World 
War I by the Russians, who flew over enemy positions taking 
photographs. “It’s the same maths, but we are using very 
heavy computers that are comparing 5,000 to 10,000 pixels 
per image,” says Dean.

Real time GPS correction means the data comes back from 
the drones with an accuracy of 15mm compared with the 
5m accuracy you get from GPS without correction. Putting 
the data through Mapp creates a colour-realistic 3D model 
that contains everything the drone has flown over. Clients 
can then use that model to do anything they like: measure 
distances or volumes; try out different designs and calculate 
cut and fill; monitor environmental or structural changes.

“The drone creates a canvas,” says Dean. “Once you have 
that, you can load on top with different datasets.”

Drone battery life allows them to fly around 30km at a 
time, and standard UK regulations say that a UAV can only 
fly up to 500m away from the pilot, which does limit their 
value for looking at remote locations. But, SenSat has been 
working with the Department for Transport on its Pathfinder 
programme to prove UAVs can be used safely beyond the 
visual line of sight (BVLOS).

As part of the programme, SenSat was granted special 
regulatory exemptions to fly drones up to 12km away from 
the pilot. It proved its potential by surveying the entire 
160km route of High Speed 2 (HS2) between London and 
Birmingham. “If we had only been able to do it from 500m, it 
would have taken 470 flights,” explains Dean. “But we could 
do it in just seven flights.”

Dean believes the digital simulation SenSat created of 
the HS2 route – using a data set of 18.4bn data points – is 
the largest digital model in the world. And the visuals of the 
terrain in the model are more than 100 times more accurate 
than satellite data.

HS2 is obviously at one end of the scale of infrastructure 
projects, but Dean says the benefits of using UAVs to collect 
data apply to projects on all levels. “Take a 10km stretch of 
road,” he says. “If you had to physically survey that, it would 
cost tens of thousands of pounds. We could generate that 
dataset in a day.”

And it appears that the industry has realised how much 
it can benefit from digital data collection and modelling, if 
SenSat’s success is anything to go by; the firm surpassed last 
year’s revenue in the first six weeks of this year. 

From a marketing stand point the use of drones (UAV’s)  
has been instrumental in the construction and demolition 
world showcasing a progression of works from start to 
finish. Whether it be business to business, business to 
clients or even business to the internal sector.

There has also been a huge rise in aerial videography for 
social media purposes which can capture an audience’s 
attention within seconds. “We have seen incredible viewing 
figures across our clients social media platforms in the 
construction and demolition world, Audiences just love to 
see aerial progression videos says Blue Flag Visual director 
Ricky Sutter. 

Drones can 
gather video, 
image and 
measurement 
data



NOISE 
ANNOYS

INFRASTRUCTURE MARKET REPORT

66 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  2019

On 3 March, the World Health Organisation 
(WHO) marked 2019’s World Hearing Day 
by launching an app, called hearWHO, 
which enables people to check their 
hearing. What has that got to do with 
me? you might ask. Well, the fact is 

that, according to the Health & Safety Executive (HSE), 
construction is a high risk industry for noise-related ill 
health.

“Many construction processes are noisy,” the HSE says. “If 
you have to raise your voice to have a normal conversation 
when standing about 2m apart, for at least part of the day, 
then noise levels on the site may be at a level which could 
damage health.”

And even if you don’t work on site all day, you could still 
be at risk, says the HSE: “There could also be a problem if 
there are sudden extremely loud noises on the site.”

On most sites, ear protection is provided for workers 
and visitors alike. But that, says the HSE, should be the 
solution of last resort: “It is not acceptable to rely on hearing 
protection alone to control exposure to noise. Hearing 
protection should only be used when extra protection is 
needed above what has been achieved using noise control 
techniques, such as elimination of noisy tasks, substituting 
quieter processes, removing people from noisy areas and 
selection of quiet equipment.”

Preventing noise-related ill health is – like other safety 
issues – well established in law, in this case the Control 
of Noise at Work Regulations 2005, which clearly set 
out responsibility for preventing or reducing risks from 
exposure to noise at work. Occupational safety and health 
professionals use a hierarchy of control to determine how 

to tackle noise-related issues in the workplace. This starts 
with eliminating or substituting noise sources, which in 
construction means thinking about noise risks well before a 
project gets to site.

According to the HSE, the best way to deal with noise on a 
construction site is to eliminate noisy processes completely. 
This puts the onus on designers to think about noise 
during the design stage – for example, by designing ducts 
into a structure rather than expecting the builder to chase 
channels into walls using noisy equipment.

And if it is not possible to completely eliminate a 
particular activity, then the next best thing would be to 
substitute it for a less noisy process, for example using a 
hydraulic block splitter rather than a cut-off saw to cut blocks.

Another solution is to remove people from the vicinity of 
noisy work if they do not need to be there. For example, if a 
breaker has to be used, then a machine-mounted tool on an 
excavator that has a good quality cab should be employed. 
Other people should be excluded from the area while the 
breaker is in use. The operator should be protected by the 

Construction is developing a greater  
awareness of how to avoid exposing workers 
to excessive noise. Margo Cole reports.
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“You can get equipment like 
drills and sanders where the 

noise is controlled a lot more at 
source, but it is more expensive to 
buy new kit

acoustic protection in the machine’s cab, and there is no 
need for anyone else to be close to the machine while it is in 
operation.

McGinley Support Services HSQE director John Jebson 
says Network Rail’s High Output programme has adopted 
this approach. High Output teams operate across the 
railway network every night, using specially designed 
machines to carry out track renewals. Ballast cleaning 
system and track renewal system trains operate in a 
conveyor process, renewing the track as they move along it, 
supported by tamper and dynamic track stabiliser machines 
that accurately position the track and consolidate ballast 
after renewal.

The ballast cleaning machine includes an excavating 
cutter bar, which digs out the old ballast – a fairly noisy 
process. The cutter bar is controlled from the cab of the 
machine, and does not require anyone to be on the  
adjacent track.

Jebson says that Network Rail’s approach is that “if the 
follow-up people don’t need to be there, you don’t put them 

there until the work’s been done” – even if they have been 
paid for a full shift. 

“They are thinking a little bit differently,” he says. “The old 
way of doing things is to say that if you have been employed 
for 10 hours then they need you there all the time – standing 
in the noise, dust and cold for 10 hours. But what Network 
Rail is saying is that, if somebody’s there for a reason, they’re 
there. If they don’t need to be on site at that particular time, 
then they shouldn’t be there.”

Workers on High Output contracts are also given a 
medical every two years, so hearing loss or a condition 
like tinnitus should show up early. “In construction [the 
frequency of medicals] tends to be very ad hoc – you could 
go 10 years without any type of medical,” says Jebson.

Another way of keeping construction workers away 
from noisy site equipment is to use remote control 
equipment. Two of the leading players in the compaction 
market – Wacker Neuson and Bomag – both sell remote 
controlled trench rollers and compaction plates, while other 
manufacturers are looking at how to make cutting tools 
easier to control from a distance.

Another way to manage noise on site is to use machines 
that do not generate so much noise at source. Major 
manufacturers, including JCB, Takeuchi and Wacker Neuson, 
have all launched electrically-powered mini-excavators 
recently, primarily to address tight emissions requirements, 
but with the added bonus of generating far less noise.

So far, there are few larger machines using electrical 
power, but London’s Tideway project has shown that it 
is possible to scale up, by using an electrically-powered 
diaphragm walling machine to help dig some of its main 
tunnel shafts. The hydrofraise machine was developed by 
the team building the east section of the Thames Tideway 
Tunnel – a joint venture of Costain, Vinci Construction 
Grands Projets and Bachy Soletanche.

When the machine was launched in 2017, Tideway 
geotechnical construction manager Martin Stanley said: “As 
well as being more environmentally friendly, it also means 
the machine will be quieter when it’s in use.”

Jebson wants more companies to consider using quieter 
machines and tools, rather than relying on ear protection 
to keep workers safe. “The industry is defaulting to PPE 
because it is not prepared to take on the technological 
challenge of dealing with it at source,” he says. “They are 
defaulting to the easiest thing to do. So if they’ve got an 
existing piece of kit that produces noise or vibration, then 
they give out ear protectors.

“Technology is moving on,” he adds. “You can get 
equipment like drills and sanders where the noise is 
controlled a lot more at source, but it is more expensive to 
buy new kit.”
l To download the hearWHO app, go to  
 www.who.int/deafness/hearWHO/en/

Eliminating 
noisy processes 
is often the best 
way to reduce 
noise on site 
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The construction and infrastructure sectors have 
been working hard to promote diversity and 
inclusion in the workforce, particularly when it 
comes to gender equality. But how welcoming is 
construction for people with disabilities?

Tideway compliance and information officer 
Mary MacInnes says her organisation has held cross-
industry events on this topic to share knowledge and best 
practice with other organisations, including High Speed 2 
Ltd, Crossrail, Thames Water and Sony. 

“We have hosted constructive and challenging meetings 
to really talk and seek to understand how we can best serve 
people with disabilities in the infrastructure space,” she 
explains. “The meetings have sometimes been challenging 
because we aim to question received wisdom and prejudice 
about disability in the workplace.” 

The legal requirements for companies in the construction/
infrastructure sector to make sure they do not discriminate 
against disabled people are the same as in any other sector. 
They are enshrined in law under the Equality Act 2010, and 
include the duty to provide “reasonable adjustments” to 
make sure workers with disabilities, or physical or mental 
health conditions, are not substantially disadvantaged when 
doing their jobs. 

Network Rail director of diversity and inclusion Loraine 
Martins says: “Most reasonable adjustments are small 
tweaks to working conditions. This can be flexible working, 
or it can be assistive technology, the provision of a chair or 
additional time to undertake a task.”

Martins adds that Network Rail encourages its people to 
look at individuals’ needs rather than making assumptions 
about what adjustments may be needed. 

“Two people may have the same health condition; 
however, they will require adjustments which are particular 
to their circumstances,” she explains. “It is important that 
we actively engage with disabled people to know what is 
necessary and how we can support them. Assessing what is 
reasonable is done on a case by case basis.”

Network Rail is a “Disability Confident Leader”, the highest 
level on the government’s Disability Confident scheme, 
which supports employers’ efforts to make the most of the 
talents disabled people can bring to the workplace. 

“We want to be a more diverse, open and inclusive 
organisation, and one of the areas that we have been keen 
to focus on is disabled employees,” explains Martins. “It 
is important that our explicit commitment to supporting 
disabled people is backed up by an independent assessment 
of our approaches,” she adds. “Being a Disability Confident 
leader is a clear signal to disabled candidates that we are 
serious about providing job opportunities, and as a leader 
we encourage other businesses to do the same.”

Bam Nuttall has also signed up to the scheme, and is 
currently “Disability Confident Committed”. “We are very 
early on our journey,” explains head of culture and diversity 
Shelley Caton, “but we chose to do it within our remit of 
diversity.”

Caton points out that there is money available through the 
government’s Access to Work grant scheme, to help cover 

Construction employers are stepping up 
their efforts to make people with disabilities 
comfortable with working in the industry. 
Margo Cole reports.
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“What we have to  
recognise is that it’s  

society that’s disabling, not the 
person that’s disabled

the costs of practical support – like special equipment, 
adaptations or support worker services – to help with things 
like answering the telephone or going to meetings, as well as 
getting to and from work. But this does rely on employees 
declaring their disability and asking for support.

“We’ve got an issue around declaration across the 
industry,” Caton says. “Very few employees have put their 
hands up, so we don’t have any idea about the disabilities 
our people are living with.”

However, she adds that there is plenty that can be done 
to improve life for everyone in the workforce without 
specifically asking people to declare a disability. Meetings, 
training sessions and inductions could easily be made more 
appropriate for everyone, for example.

“We ask what people’s dietary requirements are, but we 
don’t ask people how we can make sure they get the best 
out of a training session. We don’t even have to ask if you’ve 
got a disability.

“What we have to recognise is that it’s society that’s 
disabling, not the person that’s disabled. We want everyone 
to come to work, be happy and be themselves.”

Tideway compliance and information officer Mary 
MacInnes wants people to feel comfortable declaring a 
disability if they have one. 

“What is paramount at Tideway is safety – on site and 
in the office – and we hold the highest possible standards 

to ensure that the right safety adjustments are made for 
peoples’ personal needs,” she explains. “This is why it is 
so important that people disclose their disabilities to their 
manager.

“Remove the term disability – because it is pejorative – 
and talk about needs. What are your needs – on site, in the 
office, while travelling? Let’s make sure that you are safe at 
all times, whatever your needs are.”

But can the issue of safety mean that people with physical 
disabilities are prevented from working on construction 
sites? “That is an interesting question and one that we have 
discussed at length,” says MacInnes. “The term disability 
includes all manner of differences [that] a person may 
possess. Most disabilities are not visible, and most people 
do not disclose their disability. So, a person who may, for 
example be deaf, or partially sighted or suffer from diabetes, 
may be considered disabled and of course they can work in 
an office or on site.”

Martins agrees. “In construction/infrastructure we need to 
relinquish the stereotypes of disabled people as wheelchair 
users, and recognise that the vast majority of disabilities are 
invisible,” she says. 

“People can work on site or in offices. Reasonable 
adjustments are possible to enable disabled people to 
remain in employment or to start a new job.”

But the fact remains that some people may have a 
physical disability that makes it difficult to work on a typical 
construction site. Is there more the industry could and 
should be doing to make sites accessible to more of the 
population? Highways England procurement team leader 
Paul Whitehead certainly thinks construction equipment 
manufacturers should make their machines easier to get 
into. “We are the only industry that expects people to 
climb a ladder to get to their workplace,” he says. “Other 
industries have designed that out.”

“I think there’s probably a workaround for most 
things,” says Caton, who adds that Bam Nuttall does have 
a wheelchair user working on site, as well as two new 
apprentices who are deaf. 

“We also have a general foreman who’s an amputee, and 
we had to encourage other people that he could do this,” 
she adds. “Instead of trying to protect people, I think we just 
have to put the onus on the employee to say what they need 
to do their job, and then it is up to us to make them feel safe 
doing it.”

McGinley is also in the Disability Confident scheme and 
industry-wide change is coming, says support services 
HSQE director John Jebson: “Construction is becoming a 
welcoming place for people with disabilities and this feeling 
will only grow as construction becomes more automated.”

Caton adds: “Our industry is changing. With more artificial 
intelligence and automation, we are separating people and 
machines, and that benefits everybody. Ultimately, there 
will be fewer people on site, and that will mean it’s safer for 
everybody.”  

Employers must 
work to ensure 
workers with 
disabilities 
are not 
disadvantaged
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The first convictions of motorists charged with 
driving through roadworks, using evidence from 
a novel SafetyCam mobile road worker protection 
system were reported earlier this year. 

The prosecutions were a significant 
development in a campaign by the highways 

industry to outlaw road worker abuse. The sector wants 
attacks on its workers, whether by breaking through traffic 
management into work sites or from direct personal attacks, 
to be automatic police matters.

Highways England’s East Midlands asset delivery team 
had used Carnell’s SafetyCam vehicle on the A5 because 
some drivers were not following signed diversions and were 
“trying their luck” driving the wrong way through traffic 
management closures. The camera evidence meant two of 
the motorists received fines and penalty points.

Prosecutions in pursuit of road worker safety followed 
a successful conviction last year of a member of the 
public who had verbally and physically assaulted two 
highway maintenance supervisors. By working closely 
with the police, the individual was charged with criminal 
damage, racially aggravated assault by beating and racially 
aggravated harassment.

The A5 convictions demonstrate a trend in the use 
of truck cameras and bodycams as a way of protecting 
work crews by recording incidents, warding off abusive 
individuals and providing evidence. 

“But industry could do more to record incursions and 
attacks,” says HSQE for McGinley Support Services John 
Jebson. In the rail sector McGinley has developed its 
McGinley SAM (Safety at McGinley) app for workers or 
clients to report a close call anytime, anywhere (see box). 

Jebson wants the same in highways.
“There should be cameras on all motorway lane closures 

to enforce speed limits. There aren’t at the moment. And 
bodycams should be issued to everyone operating at the 
interface – where a road closure meets the public.”

The Highways Term Maintenance Association (HTMA) 
has been collecting data and examples of the abuse road 
workers experience. 

High speed drives through road closures forcing 
operatives  to jump out of the way are reasonably common. 
But operatives also have to put up with verbal abuse and 
have experienced a shocking list of assaults including 
shooting with guns and air rifles, throwing of tools – even a 
fridge – and acid attacks. 

At the last count the HTMA’s members had reported 347 
incidents, but since then the firms have been encouraging 
their staff to report all incidents rather than write them off 
as part of the job, because it was felt that the early data was 
just a snapshot of a much larger problem. 

Road works contractors are providing operatives with 
conflict resolution training to help them defuse difficult 
situations and confrontations that arise during road works. 
The training defines what counts as assault, the reporting 
processes that are in place and urges operatives to walk 
away from dangerous situations (see box).

Prosecution of abuse is not a given at the moment. 
The HTMA is pursuing a change in legislation, but in the 
meantime the organisation has been building relations 
with the police, and both are now working collaboratively 
to resolve the problem on a national basis. “The National 
Business Crime Centre in particular has given us excellent 
insight into how we can work more collaboratively with 

Attacks on road and rail workers are
increasingly prevalent. Jackie Whitelaw 
looks at ways of tackling the problem.
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them to effect change in the future through prosecutions, “ 
says HTMA chief executive George Lee.

In January Amey published the results of a survey of 
motorists and their attitudes to driving through road works. 
Well over half (59%) admitted they did not drive safely. 

The survey found that 37% of drivers admitted to 
speeding, 24% to not giving their full concentration, 19% to 
failing to maintain a safe distance from other vehicles and 
14% to not paying any attention to road workers.

 “It’s extremely concerning that so many drivers appear 
to be wilfully ignoring safety advice, and driving without due 
care through roadworks; especially when they acknowledge 
that working on our roads is a very dangerous job,” says 
Amey managing director for highways at James Haluch.

“This research illustrates that road users need to reflect 
on their behaviour when driving through roadworks,” he 
adds. “Our people have the right to return home to friends and 
family safe and well at the end of the day.”. 

Road workers are 
often subjected 
to attacks and 
aggressive 
behaviour from 
motorists

Best practice in conflict resolution suggests that the 
key to calming people down is body language. Advice 
to operatives when facing angry and potentially violent 
people includes:

l Use open hand and body gestures to signal non 
aggression
l Approach people from the front so they are not 
surprised
l Keep your own movements to a minimum – moving 
fast or in an erratic manner can make a situation worse
l Do not stand close to the aggressive person – let 
them have personal space
l Make good eye contact but do not stare
l Be calm – if you are calm, this will calm the situation
l Do not cross your arms when you are talking

High Vis orange makes rail operatives a target for public 
ire at stations when things go wrong though technically 
they should not be in the firing line, reports McGinley 
Support Services Infrastructure’s John Jebson. 

Track workers are being trained in conflict resolution. 
“But better, clearer information for the public from the 
rail operators would take away the panic that can cause 
the confrontation,” he suggests.
 Station and train staff are also regular targets for 
abuse.  A survey of 769 staff from seven train operating 
companies carried out by the Rail Safety & Standards 
Board  found that almost 70% had experienced abuse. 
Of those, 97% had had to put up with verbal abuse in 
the form of yelling, shouting, rude or hostile behaviour; 
25% had experienced physical abuse such as kicking and 
punching; and 8% had been sexually assaulted. Yet only 
38% reported abuse and 68% they did not expect any 
action to be taken. Half said abuse was part of the job.

McGinley’s new workforce safety app SAM, which 
stands for “Safety at McGinley”, is a multi-platform 
app which promotes safe working across the rail indus-
try. 

SAM is available to all McGinley Support Services  
employees and workers as well as its customers & sup-
pliers.

It is intended to be an effective and convenient way 
of tracking and recording close calls to reduce safety 
incidents across the industry.
l Visit mcginley.co.uk/sam or the Appstore 

CALMING THE SITUATION

RAIL

SAM

“ It’s extremely concerning 
that so many drivers appear 

to be wilfully ignoring safety 
advice, and driving without due 
care through roadworks



Tech Showcase    Fibredec from Colas

The May issue of  New Civil 
Engineer noted a lack of 
innovation in the UK road 
surfacing sector.  And 
occasionally the sector’s 
credibility falls short, with 

relatively new technologies failing to live 
up to expectations.  But unsung older 
highways innovations are also sometimes 
worth reviving for new situations, 
especially in these times of austerity 
where clients seek products that can 
significantly enhance whole life cost 
effectiveness. Here we put one of these 
“older innovations” under the spotlight.  

Ongoing research into long life 
surfacing points to Fibredec – Colas’ 
proprietary fibre-reinforced membrane 
product – as an effective solution. 
Developed in the late 1980s, it is a unique 
combination of bitumen emulsion, chopped 
glass fibre and aggregate, which form a 
strong, flexible and waterproof matrix.

Evidence in international markets, 
from extensive technical studies of actual 
usage, shows there is potential for a wide 
range of applications in the UK such as 
an enhanced bond coat for bulk volume 
work. It offers proven significant gains 

KEY STATS

30%-40%
Additional 

strength 
provided by 

Fibredec 
compared 

with regular 
chip seal

20,000m2

Anticipated 
daily 

production 
rate

SEALED IN 
DURABILITY

The system can be installed at any 
point in the pavement, even at depths 
of less than 20mm, so it is especially 
relevant at a time when thin surfacings 
are being reinvented as sound deadening 
overlays to concrete pavements. 

A pre-existing crack is estimated to 
propagate through a new overlay at a rate 
of about 255mm per year. Comparison 
of numerous projects with ultra-thin 
surfaces using Fibredec as the overlay 
show no cracks re-appearing after more 
than three years, whereas nearby projects 
using regular surface dressing with non 
fibre-reinforced membrane treatment 
developed cracks within a year.

The fibre reinforces membrane seals 
and delays crack propagation, again 
helping prevent water penetration, and 
preventing thermal cracking especially 
during thaw periods. 

Applied firmly, the aggregate layer 
penetrates the membrane and the fibres 
are able to lock in the aggregate, ensuring 

Colas is promoting new applications for  
its Fibredec fibre-reinforced membrane 
product, which can help extend road lifespan.

in whole life cost without requiring 
additional time for application. Colas 
says this is well worth a rethink as an 
option for repairing, protecting and 
extending the usable lifespan of roads, 
footways and other surfaces – while 
optimising budgets. 

The product is used widely in the 
United States, and in New York alone, 
over 1.7M.m2 were applied over a three 
year period. The product helped reduce 
rutting and cracking on interstate 
highways while increasing resilience to 
severe winter conditions and aggressive 
snow plough activities.

Its versatility of applications and 
proven performance in restoring 
skid resistance to spalling or fretting 
concrete and blacktop is claimed to 
make the product an affordable and 
innovative solution for helping to 
maintain safety standards. Colas says 
Fibredec adds value by extending the 
life of roads by up to 10 years. 

It is also a cost effective and suitable 
treatment for many surface types 
including bitumen macadams, concrete, 
granular unbound bases, rolled asphalt 
and worn surface dressing.
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greater aggregate retention. 
Advantages over other forms of 

surface treatment include enhanced 
tensile strength and durability. 

Two independent studies undertaken 
by Nottingham University concluded that 
Fibredec has sufficient tensile strength 
and flexibility to absorb movements in the 
pavement structure while helping prevent 
the surface from cracking. 

Where permanent lateral movement of 
the overlay might occur – due to cracks 
in the underlay material – Fibredec 
reduces the magnitude of the resultant 
strain in the overlay by spreading it over a 
greater area.

Client testimonials from New York 
indicate that the fibre reinforced 
membrane offers 30% to 40% more 
strength than regular chip seal. An 
Australian field study on various bases 
showed crack retardation three times 
better than that delivered by non-fibred 
reinforced membrane treatments.   

“Fibredec 
adds value by 

extending the life of 
roads by up to 10 years

One of Fibredec’s 
uses is a surface 
treatment with 
enhanced tensile 
strength and 
durability
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With a production rate of up to 
20,000m2 per day – depending on site 
size and scheme – it is possible to make 
a 2.5m wide pass in one application.  The 
product can be applied to a variety of 
specifications as a single coat, double 
coat or racked-in dressing over a whole 
range of applications including roads, 
footpaths, car parks, commercial and 
architectural developments. 

While the initial outlay is only 
modestly higher, a simple cost analysis, 
taking equivalent annual costs for 
conventional surfacing versus the fibre 
system, calculated over the expected life 
of treatment, shows that actual return 
on investment is clear. Fibredec comes 
with a client guarantee on extended 
performance, and in New York, the 
fibre system was shown to last more 
than three times longer than a regular 
surface.

Stress Absorbing Membrane  
Interlayer (sami).
Below and within the pavement 
structure, the fibre-reinforced 
membrane works as a Stress Absorbing 
Membrane Interlayer (sami).
Conventional samis relieve stress,  
but Fibredec acts like a cushion – its 
thickness absorbs stresses, thereby 
acting as a true stress absorbing 
membrane. Rehabilitated pavement 
is often plagued with the problem of 
reflective cracking, with traffic and 
thermal loadings identified as the  
major causes. 

Simulative laboratory tests 
were conducted to investigate the 
effectiveness of samis under traffic 
loading. These were carried out in the 
Nottingham University Pavement 
Test Facility on a pavement consisting 
of a thin overlay to a cracked asphalt 
substrate. They demonstrated that 
using Fibredec as a sami had measurable 
benefits, significantly inhibiting the 
propagation of reflective cracking in an 
asphalt overlay.  

Ulster University confirmed the 
Nottingham results, while Australian 
evaluation studies have endorsed the 
system’s performance in live situations. 
In tests, the samples using Fibredec 
out-performed the samples where no 
sami was used.  

The use of Fibredec was shown to 
enhance the performance of an overlay 
by approximately 30% from fatigue 

and tensile stress tests and by 300% 
from wheel tracking tests. Which may 
be why, in New York about 40% of 
projects to date have used Fibredec as 
an interlayer application. 

Sprayed applications of Fibredec also 
compare favourably with conventional 
woven geotextiles. 

Another advantage Fibredec has 
over geotextiles is that, in future years, 
the fibre-reinforced membrane can be 
easily recycled, milled and reprocessed 
without having to constantly remove 
wads of textile from a conveyor, as is 
the case with some geotextiles. 

Cost-wise, its installed costs compare 
well against those of geotextiles and 
polymer-rich interlayer treatment 
mixes, another plus in whole life costs of 
the pavement. 

At the Millennium Dome’s temporary 
coach park, 33,000m2 of Fibredec was 
laid over a layer of stabilised London 
clay derived from the Jubilee Line 
Extension. 

The slimline profile gave an eco-
solution to achieving a durable surface 
while minimising the amount of material 
that would have had to be removed 
during site reinstatement and ultimate 
re-development of parking areas. 

The Fibredec Cold-Applied Ultra-
Thin Surfacing System for Highways was 
awarded a HAPAS Certificate 18/H284 
in December 2018, for use as a surface 
course on new and maintenance road 
construction.  

Colas sees tremendous opportunity 
for introducing Fibredec to a new 
generation of highways engineers 
looking for well tried, cost effective 
solutions in highway design, and in 
particular the use of Fibredec as a fibre 
enhanced bond coat. 

If music hits of the 1980s have never 
left the charts, there is no reason why 
this “older innovation” should not make 
as strong a revival to a receptive new 
client base.



Tech Showcase    Q- Bic Plus

G eocellular modular 
plastic units have been 
used for stormwater 
management 
throughout Europe 
since the 1980s. The 

units are used to form underground 
structures which manage stormwater, 
either allowing it to infiltrate back into 
the surrounding ground, or by attenuating 
it and then releasing a controlled rate 
into the existing drainage network.

Wavin has a history of leading 
innovations that have raised the bar in the 
design and production of such systems. 
It says its Q-Bic Plus range represents 
the next generation of stormwater 
management solutions.

Wavin’s technical team used its  
20 years of experience, alongside 
customer feedback and research, to 
design Q-Bic Plus.  

The range offers an improved method 
of storing surface water, providing 
significantly enhanced design freedom, 
speed of installation and access for 
inspection, cleaning and maintenance.

It can be used to create an attenuation 
tank or soakaway in a wide range of 

KEY STATS

96%
Stormwater 

storage 
capacity 

offered by 
Q-Bic Plus

SfA8
Q-Bic Plus 

is compliant 
with 

requirements 
of this new 
sustainable 

drainage 
system 

standard

FLEXIBLE 
FRIEND

Wavin’s Q-Bic Plus range of sustainable 
drainage products offers design and in-
stallation benefits and come with on site 
assistance. 

trafficked or landscaped applications. 
The Q-Bic range can also be used as 
part of a sustainable urban drainage 
scheme to help reduce flood risk.

Access  and maintenance
Wavins says that Q-Bic Plus high 
storage volumes set new standards 
in coping with peaks in rainfall and 
offering tank accessibility. 

The design of the units features  
70% open floor space and provides 
strength to support vertical loads. 

Each pre-assembled column unit has 
a top layer with six supporting columns 
that have a “four-in-one’ design for 
extra strength and stability. 

Additionally, with no internal 
walls, the system offers 96% storage 
capacity for stormwater throughout the 
product’s lifespan.

Lateral and vertical access for 
inspection and cleaning equipment is 
intended to make maintenance easy. 
The design incorporates wide access 
and bi-directional guide channels of 
up to 370mm to allow for smooth and 
unobstructed access of CCTV and 
cleaning nozzles. 

Top and bottom : Q-Bic Plus 
installation at Norfolk County 
Council’s Mundford roundabout 
project with Tarmac
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system that would be simple to install  
and easy to maintain. 

The project had to meet stringent 
regulatory requirements from the 
lead local flood authority and the 
Environmental Agency. This included 
ensuring the system was designed 
to cope with a 1 in 100-year storm 
event, while offering an additional 40% 
allowance for climate change. The site 
was also within an Environment Agency 
Source Protection Zone 3, so the 
proposed drainage system had to be fully 
inspectable.

Norfolk County Council community 
and environmental services engineer Ting 
Liu, designed a water attenuation system 
featuring Q-Bic Plus. Once developed, 
Liu asked Wavin’s technical team to check 
and confirm the designs. 

Liu explains: “There are many 
stormwater attenuation systems on 
the market, but not many can be 
inspected. We opted to use Wavin’s 
Q-Bic Plus system due to its storage and 
infiltration capabilities, alongside its easy 
accessibility for inspection.”

Once the designs were finalised, Wavin 
worked closely with Tarmac to ensure the 
project ran smoothly providing on-site 
training on the simple installation process 
for all team members. 

 Tarmac gang foreman Sean Rasberry 
said: “When we initially received the 
delivery of Wavin’s Q-Bic Plus on site we 
were a little apprehensive. 

“It was a big delivery and not 
something we’ve worked with before, but 
the flexibility and ease of installation of 
the product was great. 

“We’ve even managed to save a few 
days on the installation process to get  
the project finished ahead of schedule.”

Installation of the Q-Bic Plus crates 
finished in late November, and the full 
project is expected to be completed and 
handed to NCC ahead of Christmas. 

This reduces the number of vertical 
access points required. Lateral chamfers 
keep CCTV cameras on track and the 
open structure allows for a 360°picture 
of the open structure during inspection.

Flexible  tank des ign
As a modular system, Q-Bic Plus  
enables configuration for different 
shapes, tank orientations and layouts. A 
variety of connection options also ensure 
effective attenuation or infiltration 
whatever the site conditions. A choice of 
base plates is available with a solid base 
plate for attenuation and a perforated 
base plate for infiltration. 

Safe  and eff ic ient  insta l lat ion
Q-Bic Plus is also designed with safety 
and ease of installation in mind, and 
offers a number of unique ergonomic 
design features. 

The lightweight, nestable crates  
come with hand grips and rounded  
edges and can create a level, walkable 
surface at each level of installation, with 
no trip hazards or protruding vertical 
connectors. 

Integrated, patented connectors 
automatically slide into one another for 
quick and easy installation, negating the 
need for specialist equipment and tricky 
small parts.

Ready for  Sewers  for  Adoption 8
Q-Bic Plus products are also designed 
with the “Sewers for Adoption 8 (SfA8)” 
guidelines in mind as these are expected 
to be implemented later this year.

SfA8 will, for the first time, include 
formalised standards for sustainable 
drainage systems to be adopted by 
water companies, with a particular 
focus on installation, health and safety, 
maintenance and access. 

The modular system is also fully 
building information modelling enabled, 
allowing for the design to be fully 
integrated into the overall project. It is 
also British Board of Agrément certified.

Q-Bic  Plus  in  act ion
When developing a new four-arm 
roundabout to open up new land for 
development, Norfolk County Council 
was unable to feed the rainwater runoff 
into the existing local sewer system. 

Instead, the council and project 
contractor, Tarmac, turned to Q-Bic  
Plus to provide a water attenuation 

“There are many 
stormwater 

attenuation systems 
on the market, but not 
many can be inspected

75J U N E  2019   |    N E W  C I V I L  E N G I N E E R



PODCAST AVAILABLE ON 

The Engineers Collective is the 
new monthly podcast from 
New Civil Engineer that will 
debate and discuss the month’s 
hot topics and explore with a 
special guest how key sectors 
must evolve in order to meet 
the needs of clients and society.

Tune in from Wednesday 29 May

Brought to you by

Podcast CHOSEN Advert 265x210.indd   1 10/05/2019   15:47
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Institution of Civil Engineers    Record

Five new members will join 
the ICE Trustee Board for the 
2019/20 presidential session 
from November this year, ICE 
Council has confirmed.

Mott MacDonald chairman 
Keith Howells and KPMG 
International global head of 
infrastructure Richard Threlfall 
will join as vice presidents. 

Coast Communications 
managing director Liz Waugh 
will join as an ordinary member. 

Metropolitan Police 
construction director Emma 
Kent, and independent 
consultant John Beck, will join 
as Council appointee members.

The new members will join 
current vice presidents Chai-
Kwong Mak, Ed McCann, Emer 
Murnaghan, Rachel Skinner, Jane 
Smallman and Council appointee 
member Karen Britton and will 
work with incoming President 
Paul Sheffield.

ICE Council has also 
confirmed Presidential 
succession details.

Howells will become a 
succeeding vice president 
from November, with a view to 
becoming President in November 
2022, subject to interim annual 
election by Council.  

Rachel Skinner is also 
confirmed as succeeding vice 
president and that based 
on seniority, she should be 
considered as a candidate for 
the presidency in November 
2020, subject to formal election 
by Council in December 2019.

Kyle Clough will stand down 
as vice president in November 
at the end of his three-year term.

For more about the ICE 
Trustee Board, visit www.ice.
org.uk/about-ice/who-runs-ice/
ice-trustees.

I N F R A S T R U C T U R E

Government urged to act on  
infrastructure challenges

I C E

ICE appoints 
new members 
to Trustee 
Board 

NIC chair Sir 
John Armitt 
addressed the 
discussion

The Government should adopt 
the National Infrastructure 
Commission’s (NIC) 
recommendations, according to 
a recent panel discussion. 

Recommendations include 
measures to switch to low 
carbon energy, accommodate 
electric vehicles, encourage the 
growth of cities, tackle flooding 
and cut waste.

The event discussed what 
the government’s forthcoming 
National Infrastructure Strategy 
should contain. 

It was hosted by the All-
Party Parliamentary Group on 
Infrastructure (APPGI) at the ICE’s 
headquarters in early May.

APPGI chair Vicky Ford 
chaired the event. She said, 
“The strategy presents a 
fantastic opportunity for the 
government to address the UK’s 
infrastructure needs that are 
essential to enable us to build 
for 2050.”

Panellists included Greater 

Manchester mayor Andy 
Burnham, Mace chief executive 
Mark Reynolds, Turner & 
Townsend infrastructure 
director Lucy Howard and 
Green Alliance policy director 
Dustin Benton.

They discussed the need for 
a strategy that delivers fairness, 
social value and sustainability. 
The consensus was that the 
government should adopt the 
recommendations from the 
NIC’s National Infrastructure 
Assessment. 

NIC chairman Sir John 
Armitt also spoke at the event, 
reiterating the Assessment’s 
recommendations. He called on 
the government to “set a clear 
signal that it is serious about 
giving the UK the world-class 
infrastructure the economy will 
need up to 2050.”

ICE head of policy and 
public affairs Chris Richards 
said: “The assessment was a 
cohesive research effort into 

the UK’s future infrastructure 
requirements and built on 
the ICE’s own National Needs 
Assessment of long-term 
infrastructure priorities.

“Infrastructure is the glue 
that brings local, regional and 
national economies together.

“Right across the country, the 
public is looking to politicians 
to back the infrastructure they 
need and speak loudly about 
the benefits of improving living 
standards,” he added. 

“While it may be tempting to 
deprioritise taking a decision 
on long-term infrastructure 
investment, such a decision still 
carries a cost in terms of missed 
benefits. 

“All political parties must 
therefore ensure they rely 
on the expert, impartial and 
evidence-led advice being 
provided by the National 
Infrastructure Commission as 
the foundation for their own 
approaches to infrastructure.”
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Incoming ICE President Paul 
Sheffield is looking for six to 
eight technician or graduate 
members to join him as his 
Future Leaders.  

They will take over from 
current ICE President Andrew 
Wyllie’s Future Leaders.

The President’s Future 
Leaders Scheme is an 
opportunity for up-and-coming 
engineers and technicians to 
gain an insight into the top of 
the profession and to boost 
their careers.

Successful candidates will 
work on strategic ICE projects, 
attend key ICE events, and meet 

senior industry people and 
politicians. 

 They will be mentored by the 
President and accompany him 
on his regional visits.

Sheffield is to use his 
presidential year to build on the 
success of ICE’s bicentenary 
activities. 

This will include emphasising 
the need to continue to speak to 
those outside the ICE, educate 
those unfamiliar with the 
industry, and demonstrate that 
civil engineering is an exciting 
career.  

Future Leaders Scheme 
applications must include a 

Paul Sheffield has invited applications from 
up and coming engineers to work with him as 
Presidents Future Leaders

I C E

Next ICE President 
seeks future leaders

N E W  T E C H

ICE to take digital 
programme to Digital 
DNA conference
 

The ICE is to engage with the 
wider tech sector by taking  
its digital knowledge programme 
to major technology conference 
Digital DNA. The conference, 
takes place in Belfast on 18  
and 19 June, and will bring 
together more than 3,000 
delegates from the global 
tech community for thought 
leadership and networking 
activities. The ICE will host 
sessions exploring the role 
of digital technology in civil 
engineering, including digital 
twinning. For more information, 
visit www.ice.org.uk/events/
digital-dna-belfast. 

W A T E R

Chris Binnie award 
deadline is extended  
to 31 May

M A R I N E

ICE Coastal 
Management 
conference tickets 

The deadline to enter the Chris 
Binnie Award for sustainable 
water management has been 
extended until 31 May. The 
award is part of the ICE’s 
focus on the water sector 
throughout 2019. It celebrates 
outstanding civil engineering 
achievement in sustainable water 
management and recognises 
ways it has benefited society. 
The competition is open to 
individuals or organisations. 
Qualifying work can include 
an engineering project, a 
programme of works, a policy 
or a piece of research. Email 
water@ice.org.uk for more. 

Current ICE President 
Andrew Wyllie (centre) with 
his team of Future Leaders

I C E

ICE’s new finance 
director Susan Bailey 
starts work

New ICE group finance director 
Susan Bailey has taken up her 
post after joining the Institution 
from AIM listed FIH Group 
where she was group financial 
controller. FIH Group operates in 
the UK and the Falkland Islands. 
Bailey had previously held 
senior roles at Close Brothers 
Bank, The Goldsmith’s Company 
and Television Corporation. She 
was also assistant treasurer to 
the Queen, managing the team 
which supported the finances 
of the Royal Household. Bailey 
will manage the ICE’s finance 
division and the programme 
management office.

discussion of the industry’s 
efforts to embrace modern 
technology and recognise the 
benefits of digital innovation. 

Applicants should answer the 
following question: “Technology 
is advancing at an incredible 
pace. What innovations that we 
are seeing today do you believe 
will become the normal way 
of designing and/or delivering 

infrastructure projects in 10 
years’ time?”  

Answers can be provided 
in the candidate’s format of 
choice, including a short video 
or written statement.

Applicants must also submit 
their CVs and a reference from 
their line manager, supporting 
the application.

The scheme is open to all 

Early registration tickets for the 
ICE’s ninth Coastal Management 
conference will be available 
until 31 May. The conference 
takes place in La Rochelle, 
France between 24 and 26 
September and will focus on 
new approaches to coastal 
engineering that integrate 
planning and “place-shaping” 
to encourage bold solutions to 
coastal change. Registration will 
be available at standard rates 
from 1 June. The deadline for 
the conference’s call for posters 
is 24 May. For more information, 
visit www.ice.org.uk/events/ice-
coastal-management-2019. 
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S K I L L S  V I E W

WE MUST DO MORE TO  
ENGAGE DIGITAL NATIVES

It’s time for action to 
guide future engineers 
over the skills bridge.

Throughout my 10 
year career as a civil 
engineer, the debate 
about a skills shortage 
in the built environment 
sector has been a 
constant drum beat. 
There has been a lot 
of talk about how we 

can attract new talent into our industry but, in my 
opinion, we have not taken action.

It’s one of the reasons I am a STEM ambassador, 
going out into schools to get people excited from 
an early age about careers in civil engineering, 
planning, architecture and environmental science. 
Young digital natives are the future of engineering 
and as I love to tell them – if you want to change 
the world around you, no other career provides 
such an opportunity as engineering. 

Once we have piqued their interest, what are 
employers doing to create inclusive opportunities 
for people to pursue these career paths? 

At Mott MacDonald, we have supported the 
Design!Engineer!Construct! (DEC!)  initiative for 10 
years and continue to sponsor schools nationally. 
This innovative programme inspires the next 
generation of built environment professionals 
with the aim of plugging the skills gap. Through 
a project-based approach, DEC! applies what 
children are learning at school to the latest 
construction industry practices. Speaking from our 
own experience, the programme provides young 
people with the real-world practical experience 
and employability skills they would never have 
received through traditional teaching. We are now 
seeing people who started the scheme at 14 join 
Mott MacDonald as degree level apprentices. I 
know this approach works and now I would like to 

see a more joined up national approach in how we 
engage future engineers. 

We must also be on the front foot in thinking 
about the future of engineering, how the pace of 
technological advancements will transform our 
disciplines and most likely, the traditional roles 
within them. Initiatives like DEC! are essential for 
encouraging young people to “think like engineers” 
and for employers to harness their curiosity and ideas. 

The next generation has not known a life without 
digital technology and these skills are hugely 
beneficial to our sector. DEC! provides them with 
the knowhow to harness industry leading building 
information modelling technology and cutting-
edge tools to bring their creative ideas to life. It 
also provides a real insight into the processes, 
disciplines and personalities involved in projects 
that shape the world around us.

There are enough talented people in education 
today to bridge the growing skills gap. Now it is 
about creating the right routes. Companies like 
Mott MacDonald are responsible for ensuring we 
deliver on this and it is in our interests to ensure 
we succeed. Practicing engineers have a key role 
to play too. I have seen how getting involved with 
initiatives like DEC! – and working with schools and 
the wider industry can educate the future of the 
built environment and positively change the lives 
of young people in the process. 
l Jason Hyde is a chartered civil engineer at Mott 
MacDonald

Jason
Hyde

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

ICE technician and graduate 
members who are working 
towards professional 
qualification. 

Candidates should submit 
applications to joanne.hunt@ice.
org.uk by 19 July. 
l Further details and the 
application form can be  
found on the ICE website at  
ice.org.uk/futureleaders.

“The next generation has 
not known a life without 

digital technology and these 
skills are hugely beneficial to our 
sector
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CLIMATE CHANGE CAN 
BE AN OPPORTUNITY

I write this with 
the voice of Greta 
Thunberg ringing 
in my ears. This 
articulate young 
woman has captured 
the zeitgeist of our 
teenage generation, 
the children who are 
growing up alongside 
the ever-growing 

evidence of climate change. She is utterly 
unimpressed that the “adults” haven’t yet 
spotted (or have chosen not to notice) that “our 
house is on fi re”. 

In Greta’s world view, we are some of those 
adults. And she is far from alone in her views. 

I’ve found myself looking through this lens 
in recent weeks, thinking about what we do 
and the contribution we might make in future. I 
don’t count myself as an ardent climate change 
activist, but I am proud to call myself a civil 
engineer, geographer and mum. For me, across 
all of these dimensions, 2019 has seen us start 
to march to the beat of a much louder, and more 
urgent, carbon drum. It is calling us to action. 

In last month’s New Civil Engineer, I outlined 
my views about the positive an d pivotal nature 
of the Department for Transport’s new strategy 
for the future of urban mobility. It gives us nine 
new guiding principles around which we can 
focus, including the “essential” transition to zero 
emission vehicles. More broadly, the National 
Infrastructure Assessment is completely clear 
about the need to build on the “quiet revolution” 
in low carbon energy sources over the next 
decade to deliver more than half of UK electricity 
and seek 100% electric vehicle sales by 2030.

 The newly formed Infrastructure Commission 
for Scotland proves that the debate on the 
potential of infrastructure to deliver a genuinely 
inclusive, low carbon future is very much alive.

These are clearly great steps in the right 
direction towards a lower carbon future. 

But are they suffi cient to put out Greta’s fi re 
in time? 

No doubt we could do more. As future-focused 
21st century civil engineers – defi ned in a truly 
modern way to embrace the latest digital and 
adjacent skills as well as the well-established 
core – we could turn this urgent challenge to an 
opportunity. We could bring our creativity and 
ingenuity to bear, working closely with others, 
not only to fend off or adapt to climate-driven 
change but to mitigate and reduce it wholesale.

We could do this for new investment that 
achieves net zero carbon, fi nding more ways 
to decarbonise long-standing infrastructure 
systems at pace – across transport, water, 
energy, waste and buildings. 

We could fi nd more ways to seek productivity- 
and carbon-led outcomes that are mutually 
reinforcing.  We might use this newly elevated 
public platform (even as it burns) to redefi ne 
ourselves as utterly relevant, highly visible and 
newly valuable to the wider world, for all the 
right reasons. We know we shape the world and 
improve countless lives – maybe our greatest 
contribution yet could be to “direct the great 
sources of power in nature”, to use Tredgold’s 
words long-immortalised in our Royal Charter, to 
address the climate-led challenges that lie ahead.  

As civil engineers and informed members of 
the public, as parents, carers and stewards of the 
generations to come – the time is now.
l Rachel Skinner is an ICE vice president  

Rachel 
Skinner

“We could turn this 
urgent challenge to an 

opportunity
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Realise your 
ambitions.
At one of the UK’s leading brands.

Now hiring across sales and 
engineering, including:

Field Engineers
Nationwide opportunities
For more information: bit.ly/MabeyFE

Customer Sales Manager
Various UK wide opportunities
For more information: bit.ly/MabeyCSM

Senior Area Engineers
Opportunities in Hatfield and Wigan
For more information: bit.ly/MabeySAE

Apply at www.mabey.com/uk/careers

   

 
 
 

 

  
Training Courses 

 

NEC4 – Engineering & Construction Contract 
 Heathrow: 4 Jun; Belfast: 13 Jun 

 

Commercial Awareness 
Bristol: 5 Jun; Manchester: 3 Jul 

 

Design of Retaining Walls to EC7 
Birmingham: 12 Jun; Heathrow: 20 June; Cardiff: 11 Sep 

 

Drainage & Environmental  
Drainage Design (Foul & Surface Water) 

Manchester: 16 May; Cardiff: 6 Jun; Glasgow: 27 Jun; Heathrow: 9 Oct 
 

Flood Risk Assessments 
Heathrow: 3 Jul; Manchester: 20 Nov; Glasgow: 20 Jun 

 

SuDS – Engineering Aspects  
Glasgow: 4 Jul; Bristol: 18 Jul 

 

Land Drainage Law for Non Legal Professionals 
Heathrow: 18 Jul; Birmingham: 17 Oct 

 

Geotechnical & Piling  
Sheet Piling & Cofferdams - Construction 

Bristol: 21 Jun; Belfast: 17 Oct 
 

Ground Investigation 1 – Ground Investigation Report 
  Cardiff: 3 Jul; Belfast: 11 Jul 

 

Ground Investigation 2 – Interpretation for Design 
Cardiff: 4 Jul; Belfast: 7 Nov 

 

Health, Safety & Welfare 
Legislation 

(ICE Attribute No 6 & IStructE Core Objective 3.2 & 3.3) 
Bristol: 22 May; Glasgow: 6 Jun 

Site & General Safety 
(ICE Attribute No 6 & IStructE Core Objective 3.2 & 3.3) 

Birmingham: 16 Jul; Glasgow: 17 Sep 
 

Role of the Temporary Works Coordinator/Supervisor 
Bristol: 6 Jun; Heathrow: 19 Nov 

 

CDM Regs and Compliance 2015 
Manchester: 13 Jun; Cardiff: 26 Jun; Bristol: 22 Aug; Glasgow: 28 Nov 

 

Highways & Bridges 
(Endorsed by IHE for CPD) 
Asphalt Technology 

 for Civil Engineering Construction 
 Glasgow: 17 May 

 

Various Types of Pavement Design 
Manchester: 22 May; Glasgow: 19 Jun; Heathrow: 2 Jul 

 

Bridge Inspector Certification Scheme NHSS31  
(Modules C1 & C2) 

Heathrow: 23 May; Bristol: 13 Jun 
 

 Highway Drainage Design 
Belfast: 5 Jun; Glasgow: 11 Sep; Heathrow: 26 Sep 

 

Highway Drainage Construction & Maintenance   
 Belfast: 6 Jun; Glasgow: 12 Sep 

 

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



Read by over 47,000 engineering professionals, New Civil Engineer is the perfect platform to advertise your vacancies. 
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Featured Jobs

Looking for your next career opportunity?
Browse and apply online: newcivilengineercareers.com

Job title: Senior or Principal Engineer

Salary: Competitive 

Location: York

We are looking for a Chartered or near Chartered 
Civil Engineer to work in our newly opened offi ce in 
York. The offi ce provides civil engineering design 
services, predominantly on railway related projects.

Link: http://bit.ly/MHBcons

Job title: Planning Engineer 

Salary: Competitive 

Location: Kilsyth, Glasgow  

We are looking for an enthusiastic Planning Engineer 
who can strengthen our delivery services team in 
Scotland. We seek someone who combines a passion 
for developing innovative methods for tender planning 
with a disciplined and responsible approach to 
safety, project controls and contract administration 
during project delivery. 

Link: http://bit.ly/BAMplanning2

Job title: Field Engineer

Salary: £35,000+

Location: Various UK wide opportunities

The roles primary purpose is to provide timely 
engineering solutions and budget quotes to 
customers. This will include Customer visits to 
provide recommended solutions to their engineering 
challenges including the completion of design briefs 
& provision of budget quotes. 

Link: http://bit.ly/MabeyFE

Job title: Senior Engineer - Civils Salary: Competitive 

Location: London Heathrow Airport

As a Senior Engineer in our Civils team, you’ll help us 
to make every journey better. Especially because the 
work you do will touch on all aspects of Heathrow life 
– we’re actively involved in everything from runways 
and taxiways, terminals and other buildings, tunnels 
and bridges, roads, and carparks and numerous 
special structures such as our control tower. You’ll 
keep our airport running smoothly 24/7.

Link: http://bit.ly/HeathrowSnr

Job title: Senior Civil Engineer

Salary: Competitive 

Location: Kent 

South East Water wish to appoint an experienced 
Senior Civil Engineer, whom is able to bring 
signifi cant technical and delivery capabilities in 
network and treatment projects, to join our busy 
Engineering Team. 

Link: http://bit.ly/SEWcivil

Job title: Senior Area Engineer

Salary: Competitive

Location: Wigan and Hatfi eld 

The roles primary purpose is to design and deliver 
cost effective, safe engineering solutions designs in 
line with service level agreements across our range 
of solutions for Groundworks, Propping, Formwork 
and Falsework. 

Link: http://bit.ly/MabeySAE





Ground injection 
solutions 

Geobear, formerly Uretek, is a ground 
engineering contractor specialising in 
the use of injected geopolymer material 
to stabilise and strengthen the ground 
beneath infrastructure assets and buildings.

Our fast delivery times compared to 
conventional methods reduce the overall 
programme timescales and minimise delays 
to the end user or business owner.

Visit our website or text CPD to 88802 to 
request an accredited CPD presentation.

Leaders in ground stabilisation and 
improvement for infrastructure and 
construction projects.

www.geobear.co.ukWE KEEP YOUR WORLD RUNNING

Image: M11 stabilisation 
and improvement works

Stabilisation • Strengthening • Re-leveling • Water Sealing • Void Filling

0800 084 3503


