
New Civil Engineer
A P R I L  2019

LEAN & NENE

Liverpool flyovers condemned p16 Future of highways maintenance explored p27

BRIDGE BODY BUILDING WITH SUPER 
STRENGTH LIGHTWEIGHT CONCRETE



Smart build requires no 
pegs, clips, caps or tools 
for 2 x faster installation

CONCEIVED FOR 
ADOPTION. BORN 
TO PERFORM

70% open fl oor space with wide access, bi-directional 
channels for ease of inspection and cleaning

Fully confi gurable lateral 
and vertical access points

BBA approved and 
BIM enabled

Our free online confi gurator tool, video demos 
and a scale model kit are just a click away… qbic.wavin.co.uk

Fully compliant 
with SfA8

Easy to confi gure tank 
to site constraints

07617_002_WAV_Q-Bic Plus Campaign_Ad_NCE_265x210_AW.indd   1 28/02/2019   13:10



3A P R I L  2019   |    N E W  C I V I L  E N G I N E E R

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

LET’S BE HONEST ABOUT  
MEGA-PROJECT COSTS

ew Civil Engineer has fallen foul of the Crossrail 2 PR 
machine this month by daring to suggest that the cost 
of London’s next mega- project had “ballooned” from 
£30bn to £40bn. 

The new “nominal cost” quoted is the actual amount 
of money Transport for London is proposing to set aside to pay for the 
scheme over the next 15 to 20 years. That compares to the circa-£30bn 
cost that has been, and continues to be, cited by its project promoters, 
which is the cost at 2014 prices.

And that is the point. 2014 prices. It is 2019, not 2014. Five years have 
passed and costs have already risen. It’s called inflation. According  
to the Bank of England’s ready-reckoner everyday goods or services 
costing £30 in 2014 would now cost you £33. Construction inflation 
has consistently run higher than the Consumer Price Index over that  
period and is currently a full percentage point ahead – so it is simple 
truth that the project will now cost more.

Crossrail 2 tells us this month that it is “simply false” to say that 
costs have substantially increased. Yet its chief executive Michèle  
Dix warned back in 2017 that costs would go up, if political indecision 
continued indefinitely. She told New Civil Engineer’s UK Transport  
conference that such indecision on her project would add £2bn a year 
to project costs – a “big figure”, she said.

To be fair, the project has been relentlessly trying to cut costs. The 
project also tells us this month that the ongoing independent afforda-
bility review of the project has cut that nominal cost from a £45.3bn 
high when submitted to the National Infrastructure Commission (NIC) 
for assessment in 2016.

And that may be true. But this is the thing. No-one was publicly  
quoting £45bn in 2016. So introducing £40bn now just looks like a  
ballooning cost. Sorry Crossrail 2, but it just does.

And that’s the issue; or the industry’s issue. We keep misinforming 
people and it is leading people to doubt what we say and what we do.

The original Crossrail, of course, is the prime example, where  
project bosses steadfastly kept telling the world through the power of 
the BBC and others that it was a “Fifteen Billion Pound railway” right 

up until it became abundantly clear to all that it wasn’t.
And High Speed 2 (HS2) is in danger of being even worse. Because it 

is surely fooling no-one – not even transport secretary Chris Grayling 
–   that it can be delivered as currently specified for the quoted £56bn 
price.

Right now it is trying to keep the £56bn dream alive by pressurising 
contractors to cut construction costs on phase one while exploring 
simplistic scope reductions on phase two.

What it should be doing is being honest with itself and the public 
that the project is going to cost more, but then really selling the reason 
why and the arguments for continuing. Crossrail 2 is likely the same.

Much debate surrounds the future skills needs of engineers in the 
era of rapid technological advance. Retention of technical knowledge 
was understandably top of the list when the ICE asked the question of 
members in its skills review last year.

But people skills have to be right up there too. We have to get better 
at communicating. We have to be able to tell people why things must 
cost what they must cost; to be able to give them all the options; and 
then give them confidence that we can deliver on the option chosen. 
We are there to serve society. We can only do that if we are more em-
pathic.
l Mark Hansford is New Civil Engineer’s editor

New Civil Engineer

“High Speed 2 is surely fooling 
no-one – not even transport 

secretary Chris Grayling – that it can be 
delivered as currently specified for the 
quoted £56bn price

N
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Commission, in its National 
Infrastructure Assessment (NIA), set 
out the need for £500M a year to be 
given to local highways authorities 
from 2025/26 to 2034/35 “to 
address the local road maintenance 
backlog”. 

The government is due to 
respond to the NIA later this year 
with a National Infrastructure 
Strategy – the importance of this 
recommendation should not be lost.

But how should this be funded? 
Again, the ICE’s report highlights 
public appetite for a “pay-as-you-go” 
approach if it means more money 
can be spent on improving and 
maintaining local roads.  

The ICE will be doing more work 
this year to understand the trade-
offs between different models and 
the challenges for implementation to 
advance the debate.

In the interim, more immediate 
solutions may need to be found to 
address the backlog between now 
and 2025. 

All eyes will be on the Spending 
Review to see how the government 
can address the more than £9bn 
backlog for local road maintenance 
(as estimated by the Annual Local 
Authority Road Maintenance survey).

The future path to a “pay-as-
you-go” model, in terms of public 
support, will be smoothed if existing 
motoring taxes, vehicle excise duty 
(VED) and fuel duty, are replaced. 
With the government already 
committed to the creation of a 
Roads Fund, hypothecated from 
VED, some tentative steps have 

A global approach to  
roads improvements

ith memories of the 
Beast from the East 
fading, it is easy to 
forget the damage 
such extreme 

weather events cause to highways.
Even less severe weather 

still plays a part in accelerating 
deterioration of the roads that 
people rely on to go about their day-
to-day lives.

As the ICE’s State of the Nation 
2018 report shows, the public 
is alive to this fact. The report, 
published in October, supports the 
principle that roads investment 
should focus on upgrading the 
capacity of the existing network and 
improving maintenance. 

All road journeys start or end on 
a local road, so while the strategic 
road network is important, the effect 
of improving local roads would be 
directly felt.

The National Infrastructure 

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

been made in this direction.
But what lessons can we learn 

from beyond the UK’s shores on the 
best approaches to delivering the 
infrastructure that societies need? 
The ICE, as a global organisation, 
will be leading a new project this 
year looking at best practice in 
infrastructure planning and delivery 
across the world. 

The work will build on the success 
of the Global Engineering Congress 
(GEC) in October last year. 

At the GEC it was clear that 
many developed economies are 
facing the same challenges across 
the infrastructure lifecycle: the 
need to unlock better procurement 
processes, value, social and 
economic outcomes and to address 
challenges in a sustainable way. 

By creating and convening a 
shared body of work, we can start to 
understand the outcome of different 
approaches, potentially speeding up 
the delivery of better outcomes for 
societies.

“Many 
developed 

economies are 
facing the same 
challenges across 
the infrastructure 
lifecycle

“All eyes will 
be on the 

Spending Review 
to see how the 
government can 
address the more than 
£9bn backlog local 
road maintenance



Ground injection 
solutions 
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construction projects.
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CROSSRAIL 2
The estimated final cost of Crossrail 2 
has ballooned to more than £40bn, 
more than double the £17.6bn cost of 
the embattled Elizabeth line. The line 
has been earmarked to receive 
£41.3bn  across the next 20 years in 
the London mayor’s final draft 
consolidated budget. The proposed 
line from north to south London is 
widely quoted as costing around 
£30bn, but this figure is at 2014 prices. 
London mayor Sadiq Khan has now 
forecast £41.3bn will be spent on the 
line over the next 20 years, almost half 
of Transport for London’s (TfL) 
£100.4bn spending pot for the same 
time frame. The new figure is the 
out-turn cost, which factors in 
elements such as construction 
inflation, currently running at 3%. But 
TfL’s Crossrail 2 managing director 

Michèle Dix said that the Mayor’s 
figures do not represent a substantial 
cost increase for the project. “It is 
simply false to say Crossrail 2 costs 
have substantially increased,” Dix 
said. “As is standard practice with 
infrastructure projects, the £30bn cost 
for the proposed railway has been 
quoted at a baseline year, which in 
this case is at 2014 prices.”

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

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

A I R P O R T S
A R O R A  S E T S  O U T 
R I VA L  H E AT H R O W 
A I R P O R T  E X PA N S I O N 
P R O P O S A L

Property owner Arora Group has set 
out plans to expand Heathrow airport 
in a 400-page document submitted to 
the Planning Inspectorate. It is a 
formal indication that Arora will seek 
a development consent order to 
expand the airport, a spokesman said. 
Arora Group, is one of the largest 
landowners at the airport. It says its 
expansion plan is less expensive than 
the third runway scheme proposed by 
Heathrow Airport Limited (HAL). The 
firm’s owner, Surinder Arora, claims 
that increasing capacity to 130M 
passengers per year would cost HAL 
£31bn, while his plan would only cost  
£14.4bn. Heathrow claims its plans 
would only cost £14bn. Arora plans to  
add new terminal capacity between 
Heathrow Terminal 5 and the M25, 
avoiding the need to redevelop 
existing terminals.  

Crossrail 2 costs balloon to 
more than £40bn according to 
London mayor figures 

“The line 
has been 

earmarked to receive 
£41.3bn across the 
next 20 years

KEY STATS

£53M  
Amount 
spent on 
London’s 
Garden 
Bridge 
project 

before it was 
scrapped

MORE 
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More 
coverage 
online at 
newcivil

engineer.com

S T R U C T U R E S
F I N A L  G A R D E N 
B R I D G E  C O S T 
R E V E A L E D  I N  T F L 
B O S S E S ’  T E X T S
More than £53M was spent on the 
Garden Bridge project before it was 
scrapped, Transport for London (TfL) 
has revealed. The taxpayer funded 
£43M of the total spend – £24M was 
put up by TfL with an additional £19M 
from the Department for Transport – 
while private investors coughed up 
£10.5M. The final cost includes a 
£5.5M payment to the charity behind 
the project to cover future liabilities 
and contingencies associated with the 
formal winding up of the organisation. 
The revelations came after TfL bosses 
handed over personal messages 
about the controversial project to the 
London Assembly. The Assembly is 
currently evaluating all notes, text 
messages and or social media 
messages sent or received between 1 
March 2018 to 25 January 2019 
between the Garden Bridge Trust and 
the Trust’s professional advisors and 
TfL bosses.
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S T R U C T U R E S

FLORIDA 
COLLAPSE 
HITS BUILDER
The contractor 
responsible for building 
the Florida International 
University bridge has 
filed for bankruptcy, 
almost one year after the 
structure collapsed. 
After 35 years of trading, 
Munilla Construction 
Management (MCM) 
filed for bankruptcy 
under Chapter 11 of the 
US Bankruptcy Code. 
MCM was building the 
53m long, 862t concrete 
truss structure, when it 
collapsed onto a live 
eight lane road killing 
five people. The firm said 
it had been unable to 
pursue new projects.

B U S I N E S S
C O S TA I N  B O S S 
W Y L L I E  S T E P S  D O W N 
A F T E R  14 Y E A R S  AT 
T H E  H E L M
Costain chief executive Andrew  
Wyllie is stepping down after  
14 years at the helm of the major 
contractor. Wyllie is leaving Costain  
to pursue non-executive roles 
elsewhere. Costain said Alex Vaughan 
would succeed Wyllie on 7 May. 
Vaughan is currently managing 
director of the firm’s natural 
resources division. “The appointment 
of Alex is in accordance with the 
board’s succession plan which 
included an extensive internal and 
external search process,” said  
Costain in a statement. Wyllie is 
currently ICE President and also 
non-executive director of Yorkshire 
Water. Wyllie leaves with the firm in 
strong position. Last month it said its 
orders at the end of 2018 were at a 
record level of £4.2bn, up from £3.9bn 
at the same point last year. The 
company finished 2018 with a net 
cash position of over £110M.

C R O S S R A I L
C R O S S R A I L 
R E F U S E S  T O  R E V E A L 
C O N T R A C T O R 
PAYM E N T S   
Crossrail Ltd has refused to say  
how much it has paid its design and 
construction contractors for fear  
that doing so would “drive up the  
final cost” of the project. It fears that 
contractors could demand even more 
money. In response to a series of 
Freedom of Information (FoI) requests 
submitted by New Civil Engineer, a 
Crossrail FoI officer said that revealing 
payments to contractors would lead 
to a “clustering of claims” which “is 
likely to lead to an increase in costs”. 
It comes after New Civil Engineer 
revealed that work on the project  
has slowed down as contractors  
have “little money to make” by 
finishing the job under the original 
contract terms (New Civil Engineer 
last month). It is understood that 
Crossrail bosses are negotiating extra 
payments to its contractors so that 
they can finish remaining Crossrail 
station work.

B U S I N E S S
A E C O M  P U L L S  O U T 
O F  U K  C O N T R A C T I N G 
A F T E R  S T R AT E G I C 
R E V I E W
Aecom is to stop bidding for tier one 
contracting jobs in the UK, just four 
years after launching its construction 
arm. The company has announced a 
change to the way it delivers “risky” 
projects, announcing that it will now 
work with contractors on builds 
where it is providing project and 
construction management services. 
An Aecom spokesperson said: 
“Following a strategic review of our 
UK business, we have decided to 
make some changes to our approach 
to construction services work. We will 
continue to offer integrated project 
and construction management 
services but will be changing the way 
we do self-delivery ‘at risk’ construction 
projects here in the UK, working with 
delivery partners in the future rather 
than taking on the work in-house.” 
Aecom had been working as a contractor 
on the Spire project in London, which has 
been delayed for a year.

KEY STATS

£4.2bn
Value of 

Costain order 
book at the 
end of 2018
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were in an official standstill period with 
official contracts yet to be signed as New 
Civil Engineer went to press.

Bechtel’s move came after New Civil 
Engineer’s website exclusively revealed 
that at least two losing bidders  
were considering challenging the  
decision. Bid teams were poring over  
the 200 page feedback documents  
from HS2 Ltd to see whether they  
could argue that they had been scored 
unfairly. In a bid for transparency, HS2 
Ltd had shared scoring and  
feedback with losing bidders, also 
supplying them with feedback on the 
winning bids. 

HS2 Ltd bosses have also had to deal 
with mounting pressure to reduce the 
line speed on the northern section to 
help the project stay within its £56bn 
budget. The HS2 route alignment is being 
designed for 400km/h trains, with trains 

The rollercoaster ride that is High 
Speed 2 (HS2) took another twist 
last month, with the award of the 

£2.3bn London stations contracts spark-
ing a contractor backlash. 

Bechtel has bolted first, lodging a High 
Court claim against project promoter 
HS2 Ltd after losing out on the £1bn 
contract to build Old Oak Common sta-
tion in west London. The claim relating 
to procurement has been lodged with 
the Technology & Construction Court, 
after winning bidders for the stations 
at Old Oak Common and Euston were 
announced by HS2 Ltd in early February. 

A Balfour Beatty/Vinci/Systra JV 
landed the Old Oak Common construc-
tion partner role and a joint venture 
between Mace and Dragados won the 
Euston contract. Both winning teams  

B Y  R O B  H O R G A N

H I G H  S P E E D  2

Xxxxx xxxx xxxxx

limited to a maximum speed of 360km/h 
or 320km/h in tunnels. 

The Hybrid Bill for phase 2, which will 
connect Birmingham to Manchester and 
Leeds, has still to be ratified by Parlia-
ment, with  the final decision about the 
speed for the northern section of the 
line still to be rubber stamped.

 A leading economist from the  
National Infrastructure Commission  
and an geotechnical engineer have 
championed the idea of slowing the  
maximum line speed to reduce costs,  
but northern political leaders have 
labelled the suggestion a “travesty”.  

Yet, despite all the questions hanging 
over the cost of the project, work is 
starting to ramp up. Construction of the 
150,000m2 HS2 London rail logistics hub 
is gaining pace, following the demolition 
of three massive container cranes. Early 
works contractor LM JV – a joint venture 
between Laing O’Rourke and Murphy – 
has also begun clearing the 110,000m2 
Washwood Heath site in Birmingham, 
before construction of the HS2 train 
depot starts. 

HS2 Ltd has also been given a boost 
from the government, with transport 
secretary Chris Grayling and housing 
& local government secretary James 
Brokenshire overturning Hillingdon 
Council’s decision to block works at the 
Colne Valley viaduct site, giving HS2 Ltd 
the green light to push on with work.

High Speed 2’s losing bidders cry foul  
as pressure to cut lines speeds mounts

Project moves ahead with preliminary work,  
but serious cost questions remain unanswered

Inside Track
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  E X P LO R E D

Balfour Beatty/Vinci/
Systra JV has the Old 
Oak Common contract
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R A I L

Inside Track

Network Rail agrees £35bn funding package

Track operator to spend money over the five years to 2024 in control period 6

Network Rail has agreed its £35bn 
funding package and spending 
plan for control period 6 (CP6), 

which will run for the next five years 
to 2024.

The move marks the start of a new 
era for Network Rail under new chief 
executive Andrew Haines, who plans to 
turn around seven sustained years of  
decline in train performance (see page 20).

He said: “We are seen as bureaucrat-
ic, slow, difficult and arrogant, and 
have too many people too many steps 
away from the real-time running of the 
railway.”

Haines has ordered a major structur-
al reorganisation to make Network Rail 
more customer-focused, including in-
creasing the eight existing geographical 
routes to 13 to better align them with 
franchises. Five regions will support  
the 13 new routes with the previously 
centralised Infrastructure Projects  
division split up and devolved to them. 

The digital railway initiative has 
been canned, meaning future digital 
signalling programmes will now roll 
into signalling upgrades.

It comes as the chair of a major 
review of the rail sector says the in-
dustry “no longer possesses the same 
ability or incentive to innovate”. 

In the annual George Bradshaw 

address, independent rail review chair 
Keith Williams said that large numbers 
of people travelling by train had meant 
that focus had moved from innovation to 
improving reliability, adding that more 
investment is needed in areas like the 
digital railway to improve the system.

Meanwhile, the government has an-
nounced that it is to partially revive its 
previously scrapped plan to electrify the 
Midland Main Line.

Electrification of the line will now be 
extended north of Kettering to Market 
Harborough. This is around 20km further 
north than the point at which the elec-
trification work was to stop when it was 
scrapped by transport secretary Chris 
Grayling in July 2017.

Rail electrification was the scourge of 
the previous financial control period, 
with the Great Western Main Line elec-
trification blowing its original £874M 
budget as costs spiralled to £2.8bn. 

In the North, rail businesses from 
across the region have backed Transport 
for the North (TfN) plans to use “target-
ed electrification schemes”.

B Y  E M I LY  A S H W E L L B Y  E M I LY  A S H W E L L

T he value of Amey has been 
slashed by £660M, as parent com-
pany Ferrovial considers selling 

the UK services firm.
In a statement made to the Spanish 

stock exchange, Ferrovial said it had 
given Amey a “fair value” of just £88M. 
In its last financial update released in 
May 2018, Amey was valued at £748M.

New Civil Engineer understands that 
the sharp drop in the valuation has 
prompted other consultants to take a 
look at the firm with a view to making 
a bid.

Ferrovial said the write down 
was largely due to Amey’s row with 
Birmingham City Council involving 
a £2.7bn highway maintenance PFI 
contract. The local authority and Amey 
are involved in a legal dispute about 
the quality of work carried out so far 
under the 25-year contract.

Alongside the Birmingham contract, 
Amey has run into problems with 
Sheffield residents over its £2.2bn PFI 
highway maintenance contract with 
the city. The deal included a controver-
sial tree felling programme. 

A recent Local Government and 
Social Care Ombudsman (LGO) report 
has concluded that Amey, which was 
working for Sheffield City Council, 
“misrepresented expert evidence” 
concerning the contested removal of 
an alder tree in Totley. 

The council said it would act on the 
report and see whether lessons could 
be learnt. Amey deferred to the coun-
cil’s comment when contacted.
l Another problematic PFI project  
finally came to a close in  
February when the 58km Aberdeen 
Western Peripheral Route opened  
in full. The project cost at least  
£1bn in total and the collapse of  
Carillion, which was building  
the road in joint venture with Balfour 
Beatty and Galliford Try, resulted  
in millions of pounds of extra costs for 
the two remaining contractors.

Firm hit by PFI problems

Amey’s value slashed
B U S I N E S S

£35bn
Network Rail’s  
five year  budget

Network Rail is being 
reorganised to reflect 
franchise boundaries
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M O R E  N E W S
N E W C I V I L E N G I N E E R . C O M

Politicians slug it out over claims of interference in corruption trial decision

P O L I T I C S

Atkins parent tied up in Canadian political row

B Y  E M I LY  A S H W E L L 

B Y  R O B  H O R G A N

A tkins parent SNC-Lavalin’s chief 
executive Neil Bruce has said 
the firm has had enough of its 

employees “being used as a puck in a 
political hockey game,” as Canadian 
politicians row over a corruption case 
brought against the firm. 

Prime minister Justin Trudeau has 
denied there has been political inter-
ference with efforts to prosecute the 
engineering giant over alleged breach-
es of anti-corruption laws.

SNC-Lavalin has been accused of 
involvement in fraud and corruption 
in Libya, before 2012. It denies the 
allegations, but federal charges have 
been laid.

Former attorney general Jody Wil-
son-Raybould has alleged she  
experienced “consistent and sus-
tained” political interference as she 

decided whether to offer SNC-Lavalin a 
deal which would protect it from a trial.

Trudeau said his government has  
always acted appropriately and wanted 
to protect its 9,000 Canadian jobs at the 
firm, but in his latest statement as  
New Civil Engineer went to press  
admitted there had been an “erosion  
of trust” between his office and the 
attorney general.

“Our belief is our employees are being 
used as a puck in a political hockey 
game. We don’t deserve it and we’ve had 
enough,” Bruce told analysts as the firm 
delivered its 2018 results in February. 
He said the firm had done nothing 
wrong, has never asked for charges to 
be dropped or anything to circumvented 
the judicial system.

A successful prosecution could result 
in the firm being barred from working 
for the Canadian government for 10 
years, putting jobs at risk.

The firm could avoid a trial, if it signs 
up to a deferred prosecution agreement, 
under which it could accept a penalty 
such as a fine. 

Bruce has said that a deferred 
prosecution agreement would result in 
individuals being brought to justice and 
innocent employees, pensioners, share-
holders and the supply chain protected.

T he UK’s energy market has 
been a tale of two sectors 
since the turn of the year. 

While the nuclear sector has con-
tinued to be hit with bad news, those 
working in renewables have been 
given plenty of reason to cheer. 

In the latest blow to the coun-
try’s nuclear ambition, Hinkley 
Point C contractor Rolls-Royce an-
nounced that it is looking to offload 
its civil nuclear arm in a deal which 
could net the company £200M. The 
story follows months of disappoint-
ing news for the UK nuclear sector.  
Japanese developer Toshiba with-
drew from the NuGen nuclear plant 
in Cumbria before fellow Japanese 
developer Hitachi suspended its 
nuclear programme, including the 
massive £20bn Wyfla project on 
Anglesey, citing financial concerns. 
While the government attempts to 
thrash out a new deal to save the 
Wylfa project, National Grid has 
moved to officially scrap the £100M 
power tunnel to connect the site 
with the mainland.  

In the renewables sector, a £250M 
wind sector deal between the gov-
ernment and suppliers is to drive 
innovation within offshore devel-
opments. Tidal energy innovations 
were also buoyed this month  
after Crown Estate Scotland  
extended the current lease of the 
European Marine Energy Centre 
testing site in Orkney, Scotland. 
This will be used to test tidal  
innovations for another 20 years. 
The government has allocated 
£10M to tidal innovations, as well 
as an additional £9M for carbon 
capture schemes. Even the canned 
£1bn Tidal Lagoon Swansea Bay – 
has been given a glimmer of hope 
this month with developer Tidal 
Lagoon Power announcing that 
private investors are lined up to 
rescue the scheme.  

Nuclear down, renewables up

Mixed fortunes
E N E R G Y

9,000
Number of SNC Lavalin 
staff  in Canada

Canadian officials are  
probing corruption allegations



of onshore wind farms by 20%.
DeepMind took a neural network – 

computer system inspired by the  
structure of biological networks – and 
trained it using weather forecasts and 
historical turbine data. DeepMind 
engineers configured their AI to predict 
power output of wind turbines 36 hours 
ahead of time. Benefits include better 
prediction of production, better predic-
tion of power demands, and operational 
cost savings. 

Another division of Google parent 
company Alphabet is planning to build 
an extension to Toronto’s light rail tran-
sit (LRT) system.

The project is being developed by 
Sidewalk Labs, which develops technol-
ogy to improve urban infrastructure, 
covering areas such as construction 
methods and transport. This work is 
being concentrated in the development 
of a 350-acre site in Toronto’s Port 
Lands area to create a huge new “smart” 
district, which will also include a new 
Canadian-headquarters for Google. 

Sidewalk’s plans for the development 
include timber buildings and streets 
designed for autonomous vehicles.   

T echnology giants Google and Micro-
soft are making further inroads into 
the civil engineering sector, using 

tools such as artificial intelligence to 
improve efficiency. 

Microsoft has just launched HoloLens 
2, the next generation of its wearable 
holographic computer.

Construction is high on Microsoft’s 
agenda and it has worked with software 
firm Bentley Systems to develop a sec-
tor-specific app.

Syncro XR takes data from a project’s 
digital twin and visualises it through 
the HoloLens 2 via Bentley’s connected 
data environment, powered by Microsoft 
Azure.

It means that civil engineers and site 
workers can visualise planned work, 
check construction progress, identify 
site risks and access key data such as 
safety briefings. Users can interact with 
the model together and collaboratively 
experience 4D objects in space and time.

Meanwhile Google’s, DeepMind 
division has developed new technology 
which it claims will boost the efficiency 

B Y  E M I LY  A S H W E L L

T E C H N O L O G Y

Xxxxx xxxx xxxxx

Google and Microsoft develop more  
technology for the infrastructure sector

New IT covers wearable computers and renewable energy efficiency

Inside Track
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B Y  R O B  H O R G A N

R O A D S

Funding concerns dog 
highways maintenance

Three tunnel projects in spotlight

Unanswered questions about fund-
ing and concerns about project 
scope have been raised by High-

ways England and politicians.  
Highways England expressed con-

cerns about plans to build Heathrow  
Airport’s third runway over the M25, in 
its initial deliverability report obtained 
by New Civil Engineer. Heathrow’s  
proposal suggests dropping the M25 
into a 7m deep tunnel beneath the  
runway and moving it150m west. 
Highways England’s concerns about 
the plans include the durability of the 
tunnel structure, complex temporary 
supporting works, and drainage in the 
high water table area. 

With the full hearing for legal chal-
lenges against Heathrow expansion 
getting underway in March, the airport’s 
bosses face a nervy few weeks.  

Highways England itself has also 
faced concerns about two of its flagship 
projects, with MPs expressing funding 
concerns about the Lower Thames 
Crossing and the Stonehenge Tunnel. 
Both projects were set to be part funded 
by PF2 deals, but since chancellor 
Phillip Hammond scrapped all PFI/ PF2 
projects in the Autumn Budget, High-
ways England has been left waiting to 
see what alternatives the Department 
for Transport will pull out of its hat. As 
the projects were due to be privately 
funded, they were left out of the Depart-
ment for Transport’s (DfT) £25.3bn draft  
Road Investment Strategy 2 (RIS2 – 
which runs from 2020 to 2025), pub-
lished only a day after the PF2 deals 
were scrapped. At the time of the 
Autumn Budget Highways England  
chief executive Jim O’Sullivan told  
New Civil Engineer that they – and the 
industry – needed an answer by the end 
of January. Three months into the year 
and the wait goes on.

Hololens is the 
latest in wearable 
technology
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ing options such as plate bonding, 
external post-tensioning and adding 
additional deck supports. These were 
ultimately deemed unfeasible, par-
ticularly as there was concern about 
how much longer even the strength-
ened the fl yovers could last.

“The fl yovers are already reach-
ing what you would describe as 
potentially the end of their natural 
life, maybe within another 15 or 20 
years,” Liverpool City Council head 
of highways Andy Barr told New 
Civil Engineer.

The fl yovers were designed by 
WS Atkins and built by G Percy 
Trentham. Each structure compris-
es 10 spans with a continuous deck 
supporting a 7.3m wide carriage-
way with 800mm verges on either 
side. The ends of the fl yover are 
supported on reinforced concrete 
abutments.

Both fl yovers are supported 
on single 1.5m diameter concrete 
columns, which are cylindrical in 
plan and cast as an integral part of 
the deck. Both structures were con-
structed as a post-tensioned insitu 

Liverpool viaducts 
brought down by 

catalogue of faults
bove Liverpool’s 
busy city centre, 
the Churchill Way 
fl yovers are eerily 
empty. The giant con-

crete structures, once integral to 
the city’s road network have been 
slowly decaying for years. They are 
now closed, pending demolition.

For decades the 239m-long north 
fl yover has carried eastbound traffi c 
away from Liverpool’s city centre, 
while the 285m-long south fl yover 
has carried westbound traffi c 
towards it. 

The pair of 1960s post-tensioned 
concrete viaducts was given a six 
month stay of execution last 
September. An inspection last sum-
mer led to the imposition of 
a 7.5t weight limit while Amey 
Consulting engineers conducted more 
detailed structural safety checks.

The news was bad. The engineers 
concluded that the fl yovers are no 
longer safe enough to carry vehicles 
or pedestrians and should be 
demolished. Their report says that 
the cost of replacing them would 
be between £50M and £60M, while 
demolishing them without replacing 
them would only cost £5.7M. The 
city council chose the latter option 
on 22 February and demolition is set 
to start in the summer. The council 
has confi rmed that it will not replace 
the structures and will instead divert 
traffi c onto local roads.

New Civil Engineer has had exclu-
sive access to the site to see what 
led to the council’s decision.

Amey had explored strengthen-

Report
S A M  S H O L L I

A KEY FACTS

239m
Length of 

north viaduct

285m
Length of 

south viaduct

10
Number of 

spans on each 
viaduct

“We cannot 
compromise 

on safety and 
it is simply not 
economically viable to 
make them safe
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concrete multiple box beams.   
The bases of the columns are 

supported on bearings below 
ground which allow longitudinal 
movement. The bearings consist of 
steel rollers sandwiched between 
steel plates with the whole assem-
bly contained within a grease box 
for protection.

Amey’s most recent intrusive 
inspection of the viaducts in Febru-
ary found visible signs of structural 
distress in both including cracking 
above some supports. Measure-
ments taken above several sup-
ports suggested the structure was 
overstressed and understrength.

The engineers discovered poor 
quality concrete and steel reinforce-
ment placement and problems with 
the positioning of internal perma-
nent formwork. 

An earlier inspection carried out 
by Amey last August uncovered a 
void around tendon ducts, where 
concrete had not been compacted 
adequately.

The inspection – concluded in 
August 2018 – involved intrusive 
investigations of post tensioning 
systems and tendons. Previous 
visual inspections – carried out an-
nually – resulted in remedial work 
in 2005 and 2013.

Cracking and spalling of concrete 
at various locations in the deck 
soffi t for the north fl yover had also 
been picked up on at least three 
occasions since 2009.

In addition, Amey’s February 
inspection revealed that water had 
been leaking through the expansion 
joints at the east and west abut-
ments of the north fl yover and into 
the bearing shelves. 

It also found water penetration in 
the deck interior, brickwork deteri-
oration, failed movement joints and 
corroded abutment bearings.

“Our primary areas of concern 
are the poor quality of original 
construction, subsequent deteri-
oration and the current signs of 
structural distress,” said Amey 
principal project manager Trevor 
Cherryholme when announcing the 
decision to demolish. 

He added: “More specifi cally, 
poor steel placement and spalled 
concrete, collapsed or failed form-
work, failed drainage and signs of 
overstress in the deck are among 
our most signifi cant fi ndings. It 
is our view that there is no safe 
option other than demolition.”

It is also worth noting that no 
as-built drawings are available for 

“Measurements 
taken above 

several supports 
suggested the structure 
was overstressed and 
understrength



the north fl yover and so the bridge 
cannot be fully understood. The ex-
act construction sequence used to 
build the structure is also unclear. 
Although the north fl yover was 
originally designed to be construct-
ed span by span; a technical paper 
published in The Structural Engineer
in 1971 states that the contractor 
changed the construction sequence 
so that the fi nal two spans of the 
northern fl yover were construct-
ed in one stage. This change in 
sequence resulted in an uneven 
distribution of dead loads and 
higher pre-stress losses, according 
to Amey.

Amey’s earlier structural assess-
ment of the fl yovers in August 2018. 
shows that the south fl yover was 
only strong enough for a maximum 
live load of 7.5t with no more strength 
in reserve. Amey therefore advised 
an immediate loading restriction of 
7.5t and for further investigations be 
undertaken to better determine the 
fl yovers’ condition. Both fl yovers 
were classifi ed by Amey at the time 
as “immediate at risk” due to the 
extent of structural distress and 
lack of strength observed during the 
investigation works.

In January a Liverpool City Coun-
cil source also told New Civil Engi-
neer that the fabric of the structures 

had been “crumbling in several 
places” due to wear and tear, stress 
fractures and because material was 
being dislodged by water. Cracks in 
the structure had also widened due 
to frost, the source claimed.

Another source close to the 
February investigation told New 
Civil Engineer of a near miss when a 
fragment from one of the parapets fell 
onto the car park below. 

Demolishing the structures will 
bring its own obstacles. A foot-
bridge link to the Liverpool John 
Moores University campus passes 
underneath the fl yovers. Amey has 
said it is economically unviable 
to retain most of them, except for 
one span which will require access 
ramps or steps to be built.

Junctions near the viaducts will 

also have to be reconfi gured to 
allow for the increased traffi c 
fl ow resulting from the viaduct 
demolition, according to Amey. 
Traffi c surveys and assessments are 
ongoing to help engineers deter-
mine the new junction designs. 

The council is also now spend-
ing £10M on proposals to improve 
nearby infrastructure to cope with 
the increased traffi c fl ow caused by 
the demolition of the viaducts.

Consultants and specialist 
contractors are now developing a 
detailed demolition proposal, to be 
checked by structural engineers. 
A safety watching brief is now in 
place until demolition takes place. 
This will include inspections from 
ground level and at touching 
distance, the removal of loose 
concrete, and the maintenance of 
debris netting to protect people and 
property from falling concrete.

 “The Churchill Way fl yovers are 
a relic of a plan from half a century 
ago that was never completed,” 
Liverpool City Council cabinet 
member for highways James Noakes 
admits. “Public safety is absolutely 
paramount, and despite the obvious 
inconvenience the demolition will 
cause, we cannot compromise on 
safety and it is simply not economi-
cally viable to make them safe.”

“We cannot 
compromise 

on safety and 
it is simply not 
economically viable to 
make them safe

Report

Graham and 
Amey were 
tasked with 
conducting 
structural safety 
checks on the 
viaducts



Wavin’s Q-Bic Plus ticks all the  
boxes for Norfolk County Council

Project 
The Thetford Roundabout 
Norfolk County Council

Site team 
Tarmac

Solution 
Wavin’s Q-Bic Plus geocellular 
attenuation solution

To watch the NCC project video and inspect  
Q-Bic Plus closer, visit: qbic.wavin.co.uk

”

ADVERTISEMENT FEATURE

Developing a new four-arm roundabout to open 
up land for development, Norfolk County 
Council (NCC) needed a water attenuation 
solution that would be simple to install,  
easy to maintain and which would adhere  
to regulatory requirements from the Lead 
Local Flood Authority (LLFA) and the 
Environment Agency (EA).

The LLFA stated that any proposed system 
would need to be designed to cope with a  
1 in 100 year storm event, while also offering 
an additional 40% allowance for climate 
change. The site is also within an EA Source 
Protection Zone 3, requiring the proposed 
drainage system to be fully inspectable.

To meet these requirements, NCC engineer 
Ting Liu designed a water attenuation system 
featuring Q-Bic Plus and explains why:  
“There are many attenuation systems on 
the market, but not many can be inspected. 
We opted for Q-Bic Plus due to its storage 
capabilities, alongside its easy accessibility 
for inspection. We were also impressed by 
the support from Wavin’s Technical Team to 
confirm our designs were best for the project.”

Ticking all the boxes
Due to its 96% void ratio and 70% open floor 
space, Q-Bic Plus provides lateral and vertical 
access for easy inspection, cleaning and 
maintenance. The product also offers true 
modular design freedom, speedy installation 
with no requirement for tools or clips, is fully 
SFA8 compliant and is BBA approved for 
trafficked and non-trafficked applications.

With designs finalised, Wavin worked closely 
with Tarmac to ensure the project ran smoothly. 
As the Tarmac site team hadn’t previously 
worked with the product, Wavin provided 
on-site training.

A fork in the road
On breaking ground, Tarmac’s team found 
existing utility infrastructure below the old 
roadway that couldn’t be removed.  
These utility lines ran perpendicular to the 
initial Q-Bic Plus designs. Fortunately, the 
flexibility of the product meant that Wavin’s 
technical team could adjust the design – 
rotating it to run parallel – allowing work to 
continue on schedule.

Martin Lambley, Wavin Product Manager for 
Stormwater Management said: “This project 
is a perfect example of the flexibility of Q-Bic 
Plus and the design and technical support 
we offer as a business. We are delighted we 
were able to assist the Council and Tarmac in 
delivering the project ahead of deadline.”  

“  It was really quick and  
easy to put together.  
You can turn the system 
without affecting anything 
and adjust everything to  
suit what we found on site.

I would definitely 
recommend Q-Bic Plus.  
We actually gained a little 
bit of time on site and 
everyone’s grown to like 
them. It’s a very, very  
good system.
Sean Rasberry 
Gang Supervisor, Tarmac

07617_013_WAV_Q-Bic Plus Campaign_Advertorial_NCE_AW.indd   1 25/02/2019   15:46



“we have a 100% success rate on 
failing on planning and there is a 
complete lack of confidence in our 
cost control”. 

It is a damning verdict for which 
he says there are mitigating factors 
– notably the severe strain the 
network is under due to ever-in-
creasing passenger demand.

But he is “appalled” by the degree 
of micro-management he faces 

Network Rail’s new 
boss plans brighter 

future

here is a refresh-
ing candour and 
no-nonsense attitude 
from Network Rail’s 
relatively new chief 

executive Andrew Haines. 
He’s been straight-talking since 

taking the helm at the rail infra-
structure operator last Autumn, 
frequently referencing the seven 
sustained years of decline in train 
performance that his predecessors 
have overseen.

It is an uncomfortable truth that 
figures published by regulator the 
Office of Road and Rail show the 
proportion of trains in Britain which 
failed to arrive at their destination 
on schedule has fallen from 92% in 
2011/12 to 88% in 2017/18.

“Despite huge investment in rail, 
greater than any previous genera-
tions can have imagined, we’ve been 
delivering declining performance. 
And not only that, we’ve been failing 
every year, year-on-year, to deliver 
the performance we promised to 
deliver,” Haines told the Commons 
transport select committee within 
weeks of his appointment. 

“Seven years of declining perfor-
mance and seven years of failing to 
deliver that year’s plan. I’m not sure 
which is worse, the fact that we 
can’t even predict what we’re going 
to do or stick to our promise, or the 
fact that we’ve actually presided 
over that long-term plan.”

Or, as put to New Civil Engineer, 

Andrew Haines
T

h
e 
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w B Y  M A R K  H A N S F O R D

T
from ministers – the unintended 
consequence, he says, of three key 
political decisions: the abolition 
of the arms-length Strategic Rail 
Authority, the change in franchising 
that took place following the West 
Coast franchising issue, and the 
reclassification of Network Rail as 
a public body as a consequence of 
the work of the Office of National 
Statistics. All of these have led to 
ministers becoming very hands-on 
at a very granular level.

That said, the industry has done 
little to encourage those ministers 
to back off a little, with the high-pro-
file Great Western electrification 
saga  still an open wound. But there 
is more to seven years of declining 
performance than just that one 
failure, and Haines, having returned 
to the industry after 10 years in 
the aviation sector, says he was 
dismayed at how little the industry 
had evolved – still working to the 
same policies and processes, with 
the same low service culture.

“We are seen as bureaucratic, 
slow, difficult and arrogant, and 
have too many people too many 
steps away from the real-time run-
ning of the railway,” he says.

Having taken stock, he has now 
ordered a major structural reorgan-
isation to make Network Rail more 
customer-focused.

Eight existing geographical rail 
networks – know as routes – will 
be increased to 13 to better align 

“We’ve been 
failing every 

year, year-on-
year, to deliver the 
performance we 
promised to deliver
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“I don’t know 
how long this 

will take as it will 
depend on the industry 
and its willingness to 
come with me on this 
journey   

them with franchises. Five regions will 
support the 13 new routes with the 
previously centralised Infrastructure 
Projects (IP) division split up and 
devolved to them. IP managing direc-
tor Francis Paonessa’s departure has 
already been announced internally. 

Managing directors (MDs) to run 
the five regions will be announced in 
May and they will become key figures 
for civils contractors, particularly as 
track alliances currently being procured 
are being aligned to these regions.

These regional MDs will sit on 
Haines’ executive board so there will 
be consistency in areas such as stan-
dards and procurement through that, 
but fundamentally they will run their 
railway their way. This could mean 
different regions taking very different 
approaches.

“If it is standards driving up costs 
then the regional director will have 
influence over the standards in that 
region that they don’t currently,” says 
Haines.

The digital railway initiative is 
perhaps the highest profile casualty 
of the shake-up. Haines is harsh in his 
assessment of the return on invest-
ment returned from that “crazily” big 
division and the MD David Waboso 
has retired.

Future digital signalling pro-
grammes will roll into signalling 
upgrades; a part of the network ser-
vices division that will remain largely 
centralised due to the economies 
of scale that Network Rail gets from 

keeping it national. 
But Haines wants other elements of 

the digital railway programme – such 
as traffic management software that 
improves train scheduling – deployed 
regionally where appropriate.

Haines’ restructuring is, of course, 
another in a long line of restructur-
ings and he has made himself open to 
accusations that he is just shifting the 
deckchairs.

He stoutly rejects such allegations, 
suggesting that to accuse him of that 
is to misunderstand how badly bro-
ken his organisation is, how radical 
his changes are, and the impact he 
expects them to have.

“What I am doing is fundamental. 
Seven years of consecutive failure on 
performance and not convincing the 
Treasury on investment is a burning 
platform.”

And how long will it take to see 
results? Well, on that one it is over to 

the industry.
“I don’t know how long this will 

take as it will depend on the industry 
and its willingness to come with me 
on this journey.”

And what of the ongoing indepen-
dent rail review led by former British 
Airways boss Keith Williams? With its 
predominant focus on franchising, is 
there not a danger Haynes is restruc-
turing around a model that may soon 
life-expire?

“We can’t wait for Williams,” he 
says, explaining that it would likely be 
four years before any primary legis-
lation is in place to radically alter the 
shape of the industry. “We just can’t 
wait for someone to tell us how to do 
our jobs better.”

Last time Andrew Haines was in 
conversation with New Civil Engineer 
was in May 2016, when he was offer-
ing sound cautionary words about 
the £22bn expansion of Heathrow in 
the South East in his then role as Civil 
Aviation Authority chief executive. 

Then, he was warning the big chal-
lenge was regulating an investment of 
that size while keeping the customer 
firmly in mind.

Network Rail’s Haines has just 
agreed to a £35bn funding package 
and the spending plan for control 
period 6 (CP6), which will run for the 
next five years to 2024. It is a similarly 
big sum of money and it is clear that 
Haines again has his eyes firmly on 
the customer – and industry has to 
jump on board.

KEY FACTS

£35bn
Network 

Rail’s funding 
package for 
the five year 

CP6 spending 
period

88%
Number of 

trains  
arriving on 
schedule in 

2017/18
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Haines has restructured Network Rail 
to make it more customer focused



N E W  C I V I L  E N G I N E E R
NEW CIVIL ENGINEER, 
THE STORY CONTINUES 

I have always enjoyed reading New 
Civil Engineer since its inception 
in 1972 – and continue to do so 
– and was therefore delighted to 
learn of the pivotal role that Alan 
Dawson played from the start and 
am pleased that his enormous 
contribution to the magazine’s 
success has been recognised in Ty 
Byrd’s obituary (New Civil Engineer 
last month).

The fact that New Civil Engineer 
was so successful financially and 
that it was able to contribute so 
much money to the Institution’s 
coffers is also easily overlooked. The 
obituary refers to the sale to Emap 
in 1995.  It would be interesting 
to know if, with the benefit of 
hindsight, that proved to be a 
sensible move for the Institution. Is 
there anyone who can fill in the rest 
of the New Civil Engineer story?
Graham Wilford (M retd), graham-
wilford@talktalk.net

Editor’s note: It’s been an interesting 
journey for sure and the business 
to business publishing market 
has changed beyond almost all 
recognition, but as things stand New 
Civil Engineer remains on a strong 
footing and continues to enjoy the 
support of the Institution. Long may 
that continue!

B U S I N E S S
DIVERSITY MEANS FRESH 
THINKING TO TACKLE 
SERIOUS ISSUES 
 
I read a letter in the Your View 
section in the February edition 
stating that the writer was worried 
that diversity, sustainability, and 
other “buzzwords” are being 
championed to the detriment of the 

cost, quality and time triangle.
With ever-tightening budgets, 

and more and more stresses such 
as climate change and dwindling 
resources, the time is now to 
champion such things. Advocating 
diversity brings in new ideas and 
ways to overcome the challenges we 
face globally and locally.

We must ensure that these words 
are not just used as soundbites, 
but instead to secure a sustainable 
future for us and future generations. 
The basics must not be forgotten 
but embracing new ideas to face 
new problems can only be a good 
thing.
Ian Saunders,  
iansaunders2@googlemail.com 

R O A D S
SOLVING THE ROAD 
IMPROVEMENTS 
CONUNDRUM

I read with interest the interview 
with Highways England’s Peter 
Mumford in the January edition 
on plans to deliver the “next 
generation” of improvements to 
ensure England’s strategic highway 
network meets future demands. 
From past experience I would 
venture to suggest they will not be 
the last.

It was a timely interview, 
given that 2018 marks the 50th 
anniversary of the formation, by the 
then Ministry of Transport (MoT), 
of six Road Construction Units 
(RCUs) in England to undertake 
the investigation, design and 
construction of the country’s first 
motorway network. 

They were a most efficient 
partnership of MoT and selected 
county highway authorities with 
integrated sub-unit design offices. 
Each RCU had a headquarters, 
engineering and administrative staff 
responsible for the overall direction 

@

of engineering resources and all the 
associated statutory procedures 
and land acquisition. The whole 
programme used critical path 
procedures to achieve the desired 
target dates. Consulting engineers 
were an additional resource directly 
employed to increase the available 
design resources as and when 
required. 

The RCUs were disbanded by 
former prime minister Margaret 
Thatcher in 1981 when she ordered 
their privatisation, with the 
sub-units sold off to consulting 
engineering firms. Fortunately, 
by that time, the majority of then 
planned motorway network had 
either been completed or, was in 
course of completion, including the 
M25 around London.

With only limited resources 
available at any one time, priorities 

had to be set by MoT headquarters 
across the network. All design 
standards and criteria were 
established at the outset; the overall 
speed of 70mph being a prime 
example. 

Capacity provisions were 
dependent on the traffic growth 
forecasts at 25 years after the 
anticipated target date for opening 
the new road to traffic. In a similar 
way, road pavement design was 
dependent on the same traffic 
forecasts. And, initially, design 
standards were set around 
passenger car units (PCUs) with 
anticipated HGV traffic being 
converted into PCUs.

It can be seen, therefore, that 
one could anticipate the inevitable 
need to renew, or, strengthen the 
road pavements on roads open to 
traffic (not to mention the need for 
highway widening) at, or, around 

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

Maintenance: Anticipation is vital

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

M A I N  P O I N T

CROSSRAIL SHAMBLES PART II
As a rather “mature” engineer with extensive experience of 
project management, contract administration and dispute 
resolution on large international projects, it was refreshing to 
read the opinions and comments by John Beswick and Philip 
Alexander (Your View, last month) with which I fully concur. 

 The reference by Alexander to the idealistic “collaborative” 
forms of contract currently promoted in the UK and his 
realistic comments about the inevitable motivation of 
contractors to seek extra payments, resonates entirely with my 
own experience.

However, I would not criticise contractors’ managers for 
their commercially aggressive strategies as they operate within 
an extremely competitive corporate environment and are 
under constant pressure to achieve profits for their companies 
or at least to minimise losses. The conflict that may often arise 
between contracting parties may be understood within 
the context of normal human behaviour; indeed it 
is rare that contract managers are able, willing 
(or allowed by their directors) to set aside 
the commercial realities of their companies 
and to properly and reasonably apply the 
provisions of their contracts.

For many years in the past, both within 
the UK and overseas, contracts were 
drafted and administered in recognition 
of the conflicting objectives of contracting 
companies and project clients. The resulting 
adversarial environment called for a high 
level of professional expertise to protect the 
interests of both the parties and the public and it 
has been this professional expertise that has attracted 
much favourable appreciation of British engineers worldwide.
Tony Collings (M), collings.tony@talktalk.net

I would suggest that the engineering excellence of the 
civil engineering work on Crossrail has in no way failed. 
The driving of over 40km of tunnels and other substantial 
underground works in difficult and varying ground conditions 
has been undertaken with minimum disruption to surface and 
adjacent underground structures.

What does appear to have failed is the overall project 
control. Perhaps the time has come to review the overall 
management of such large and complex projects. The 
arrangement whereby a project is given the “go-ahead” for a 
design which is in no sufficient state for proper cost estimates 
to be calculated is beset with uncertainties.

The overall project control on Crossrail was in the hands of 
well-paid individuals earning considerable bonuses who had 
the responsibility to prepare monthly reports for Transport for 
London. These monthly reports would have included the very 
important tasks of reporting on progress with a prediction 
of completion dates of each section of the works and also a 
forecast of expected actual costs as compared with the agreed 

budget for particular sections of the work. The reporting was 
to say the least, not fit for purpose.

To learn at this late stage that contractors are demanding 
extra payment as an incentive “to get the job done” is 
perhaps a further indication that the contractual arrangement 
is less than adequate. The NEC does not appear to be 
able to cope adequately with the changes that inevitably 
occur with such projects as Crossrail. Dare I suggest that 
International Federation of Consulting Engineers (FIDIC) or 
something similar based on the old ICE Conditions might be 
reintroduced?

We have superb engineers on Crossrail and throughout 
the UK; the failure on Crossrail has been in the management 
team in not reporting the true position and not managing the 
contractual arrangements.
Derek Godfrey (F),  

derek_g_godfrey@btopenworld.com

The letters concerning the Crossrail shambles 
in the last issue of New Civil Engineer all 
make some valid and important points. John 
Beswick believes that civil engineers have lost 
control. I would contend that on many projects, 
particularly large infrastructure projects, clients 
have never let engineers have control but rather 
have paid project managers to run the project 

and ensure that it comes in on time and within 
budget.
Philip Alexander proposes that there should be 

an urgent public inquiry to get to the bottom of the 
Crossrail mess and that High Speed 2 should be suspended 

until the findings are clear. Given the current state of the 
Crossrail project, this proposal is surely an absolute essential.

One must ask if the project managers, mostly US-owned 
companies paid high fees and with staff receiving large 
bonuses, are delivering their part of the bargain. If not, as 
I suspect to be the case, we should rethink how our large 
projects are managed and financed, before any future such 
projects reach the construction stage.
Stephen Martin (M retd), sjmartin81@btinternet.com

Engineers are of course responsible to some extent for failing 
to meet Crossrail’s  cost and time deadlines but not, I think, 
entirely. The nature of mega-projects, particularly those 
financed either wholly or in part with public money is that 
they are under great pressure politically to come in at the 
“right” price and duration to get through the starting gate. This 
is where the problems begin. So far as the public is concerned, 
from thereon in, it’s all down to the engineers. To a great extent it 
is and the industry is doing its best to address the issue.

We should not be satisfied and there is no excuse for 
management failing to give timely warnings, but we should try 
and see things in perspective and stop beating ourselves up.
Michael Robinson (M retd), Yew Tree Farm, Onston, Cheshire 
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the design dates, with consequent 
disruption to high volumes of traffic. 
Indeed, since, this has become a 
feature of highway renewal and 
maintenance. But with only a finite 
resource available at any one 
time, it is difficult to see how this 
situation could have been avoided.

Traffic continues to grow and 
resources will always be limited. 
It is hard to see an appropriate 
answer to this conundrum.
George Mercer (F), former deputy 
director Eastern RCU and former 
director of Highways for Wales, 
georgemercer@talktalk.net

E N E R G Y
WEIGHING UP NUCLEAR 
AGAINST TIDAL POWER

I have mixed feelings about nuclear 
power. It undoubtedly provides 
a consistently large quantity of 
power. However, the substantial 
environmental impacts of the 
construction of the plants, and the 
mining of the fuel are enormous. 

Like many other readers, I was 
disappointed when the government 
did not choose to subsidise the 
Swansea Bay tidal lagoon. It is not 
without its environmental impacts 
either, but if it were possible to 
compare environmental impacts 
it would be interesting to know 
if a lagoon across its life had a 
lesser impact than a nuclear power 
station. I may have missed this 
in New Civil Engineer, but I would 
be very interested to see a whole 
life cost analysis comparison for 
a typical nuclear power station 
and typical tidal lagoon. I am also 
intrigued why the government has 
been more than happy to subsidise 
wind and solar in the past, but is not 
with tidal, a much more dependable 
source of power in the UK at least. 

Perhaps small single undersea 
tidal turbines are the next step...
Matt Fox (M),  mrgfox@gmail.com

Editor’s note: I’ll refer you back to 
our January 2018 issue which looked 
in depth at the options for alternative 
energy generation. But in short it 

ultimately comes back to the large 
capital cost of tidal and who carries 
the risk of a tidal project failing to 
deliver promised long-term energy 
returns.

E N E R G Y
SWITCH CHINESE 
INTEREST FROM 
BRADWELL TO WYLFA

It still makes no sense to build 
Bradwell B nuclear power station on 
the attractive and productive Dengie 
peninsula and Blackwater Estuary 
with their related food industries, 
on land officially classified as at 
significant flood risk, with a strongly 

hostile local population.
The vaunted promise of 

employment opportunities made 
by senior local politicians is frankly 
unjustified here in Maldon (close 
to London and the M11 corridor) 
particularly when compared with 
Anglesey, as the easily accessible 
2018 official national employment 
statistics bear out.

It would therefore seem to be 
more socially just, as well as more 
practical, to switch Chinese interest 
to Wylfa, if the programme does 
need accelerating (or indeed if 
needed at all, which many of those 
qualified to comment now seem to 
doubt).
Judith Lea,  
judyrandjohnl@icloud.com

Your View

Tidal lagoons: more cost effective than nuclear power stations?

(Continued from p22)



www.marshindustries.co.uk

Marsh Industries
Leaders in off-mains drainage products

Tailored solutions for your water and wastewater projects
Sewage treatment plants | Pump stations | Grease management | Silage effluent storage | Stormwater attenuation | Oil/water separators

Im
age co

urtesy o
f Po

rtakabin®

In 120 years, environmental 
conditions will be more aggressive. 

We have the solution, today.

WIRE PROTECTION FOR A CHANGING WORLD

PoliMac®

NEW
POLYMER 
COATING

BETTER RESISTANCE 
THAN TRADITIONAL 
POLYMERIC COATINGS

FREE 
OF HEAVY 
METALS

• Longer Life
• More Abrasion resistance
• More UV resistance
• More Chemical resistance
• More Environment-friendly

maccaferri.com/uk/polimac      sales@uk.maccaferri.com      tel: +44 (0) 1865 770 555 

WIRE PROTECTION FOR A CHANGING WORLD

• More
• More Chemical resistance
• More Environment-friendly

maccaferri.com/uk/polimac      sales@uk.maccaferri.com      tel: +44 (0) 1865 770 555 



PREPARING
UTILITIES FOR 
TRANSITION

WHAT FOLLOWS 
DISRUPTION?

Join over 5,000 industry professionals 
at UWL19, as we explore the rapidly 

evolving UK utilities industry.

Register for free now at  
utilityweek.live/UWL19



27A P R I L  2019   |    N E W  C I V I L  E N G I N E E R

Future of Highways Maintenance

SQUARING THE LOCAL ROAD FUNDING CIRCLE / PAGE 28

STRATEGIC HIGHWAYS MAINTENANCE / PAGE 34

3D PRINTED ASPHALT / PAGE 38

ROAD SURFACING RESEARCH / PAGE 40



28 N E W  C I V I L  E N G I N E E R    |    A P R I L  2019

Highways England has a 
major job on its hands 
managing the strategic 
road network. 

However, the picture 
across the wider 

spider’s web of local roads is perhaps 
an even greater challenge thanks to 
the inherently diffused arrangements 
for funding and planning the 
improvements needed to such vital 
assets. 

Despite their recognised value 
to the economic health of the UK, 
the 2018 Annual Local Authority 
Road Maintenance (Alarm) survey, 
produced by the Asphalt Industry 
Alliance, paints a worrying picture. 
Just over 24,000km of local roads 
were described as in need of repair in 
the ensuing 12 months or face failure. 
The latest update was due just as 
New Civil Engineer went to press but 
given that the challenge has existed 
for years and with no grand gesture 
on the funding and planning front it 
is likely that the outlook will remain 
unchanged.

The survey also suggests that 

RIPE FOR 
CHANGE
Ageing highways infrastructure is a growing problem 
worldwide. It is one that is felt particularly acutely  
in a large part of the UK, where the conflicting  
demands of increasingly heavy usage and challenging 
budgets mean a constant struggle to maintain road 
conditions. Connor Ibbetson reports.

KEY FACTS

£3.46bn
Total 

highways 
budget for 

England and 
Wales in 
2017/18 

Future of Highways 
Maintenance

while the total highways maintenance 
budget across England and Wales 
last year increased by around 20% to 
£3.46bn, up from £2.88bn in 2016/17, 
that figure was £2.7bn a decade ago. 
This highlights the fact that budgets 
are barely keeping pace with inflation. 

The ICE has urged the government 
to increase the use of “pay-as-you-go” 
roads to fund highways infrastructure 
work. In its annual State of the Nation 
report, the ICE warned that the rise 
of electric vehicles will lead to a 
drop in government income from 
fuel duty and consequently new 
funding streams must be found. The 
State of the Nation 2018: Infrastructure 
Investment report adds that 47% of 
the population would be in favour of 
a new system of road user charging, if 
it replaced current taxation streams.

“A single one-
off payment to 

restore all local roads  
to good condition 
would cost an  
eye-watering £9bn

Alternatively a single one-off 
payment to restore all local roads to 
good condition would cost an eye-
watering £9bn and take 14 years to 
complete, says the survey.

The money and how it is allocated 
is a key area for review, experts say. 
According to the Charted Institute of 
Highways and Transportation (CIHT) 
there are 12 ways in which highways 
authorities can apply for their 
funding, and almost entirely separate 
methods of receiving funding for 
new highway schemes as there is for 
maintenance and renewals. 

Confusion reigns even before it is 
split among a multitude of spending 
bodies.

CIHT president Matthew Lugg is 
also head of profession and local 
government at consultant WSP.  
He says that that funding is  
currently split across too many 
different highway authorities and 
it has led to diluted funding and 
duplication of effort. 

“Too many people involved [in 
highways maintenance] dilutes the 
available resources from the way they 
could be effectively used,” he tells 
New Civil Engineer. 

“If you had a blank slate about how 
to manage local roads in this country, 
you wouldn’t have so many entities.”

SPENDING PER KM BY ROAD TYPE IN 
ENGLAND 2017/18

£44,186

Local roads

Strategic
Road
Network

Source: RAC Foundation

Source: ONS

£1,341

TYPES OF ROAD IN ENGLAND (KM)

3.5M

Local roads

Strategic
Road
Network

72,420
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local government is not going to be 
achievable in our view,” he says.

“However, at the less radical end, 
could combined authorities take 
over some of the highways powers? 
In the larger metropolitan areas, 
you have multiple district councils 
managing highways, each with their 
own resource base and their own 
contractors, and this means a lot of 
costs. 

“A single body would be much 
more efficient and effective way to 
deliver maintenance across that 
geographical area. This could be 
achieved with incentivisation.” 

F U N D I N G  C O N F U S I O N
Adopting new, long term funding 
plans for local roads, similar to the 
Road Investment Strategy (RIS) for 
the strategic roads could also be 
key in helping ease the backlog of 
maintenance needs.

RIS periods comprise five-year  
ring-fenced funding pots and have 
been in place since Highways 
England came into being in April 
2015 – aligning it more with the 
arrangements for Network Rail and 
ousting the previously inefficient 
annual funding pot. 

For the the first RIS spending 
period, Highways England handled a 
total roads spend of £15bn over the 
five years. Although the results have 
yet to be seen in full, a longer forward 
funding pipeline is an often quoted 
driver of efficiency in construction 
and engineering.

Local authorities have no such 
guaranteed funding pots and their 
maintenance and asset management 
programmes are based around annual 
funding cycles, with no guarantees 
about how much they will get each 
year. These annual budget cycles 
combined with short-term political 
pressures mean that local authorities 
are prevented from taking the forward 
planning and strategic thinking 
approach that Highways England 
is employing on the strategic road 
network.

Fitzpatrick Advisory principal 
advisor Brian Fitzpatrick says the 
introduction of five-year funding pots 

“Too many 
people 

involved in highway 
maintenance dilutes 
the available resources

T O O  M A N Y  C O O K S
Indeed, there are simply too many 
highways authorities in the UK, say 
67% of key players in the highway 
sector according to a recent survey 
conducted by consultant Fitzpatrick 
Advisory. Those surveyed included 
local highways authorities of which 
there are 216.  

The fallout from this is that 
annualised funding for local roads 
is too thinly spread, and costs are 
being unnecessarily duplicated 
says Highways Term Maintenance 
Association (HTMA) chief executive 
George Lee Lee. He suggests that 
standard practice for local highways 
maintenance should be introduced 
for the benefit of local authorities, 
contractors and road users. 

“Can we produce a more 
standardised approach to 
maintenance so that you are getting 
a coherent standard across authority 
boundaries?” asks Lee. “If you had 
bodies cooperating and one standard 
across areas, it would easier for 
contractors to know precisely what 
they are working towards but also for 
road users, with no sudden change in 
the road environment.”

Lee says that what is needed is 
a more centralised form of funding 
coupled with a holistic approach from 

the across the government.
 “Identifying how much funding is 

available for maintenance for local 
highways is difficult. Funding tends 
to be split across 11 different pots, 
and can require different criteria for 
funding, turning some of it into a 
potential lottery,” Lee says. 

“What we really need is more 
coherence in the funding that is 
available, and the government should 
be looking to take a much more 
holistic approach and to utilise the 
experience and knowledge that exists 
within the Department for Transport 
(DfT) and local highways authorities 
and the private sector to bring 
together coherent proposals for how 
maintenance should be funded.” 

More radical among the 
suggestions submitted to Fitzpatrick’s 
survey is a proposed cut in the 
number of local highway authorities. 
This could involve reducing to 
just one body similar to Highways 
England, or to one per county, or one 
per region.

But such a major overhaul to 
reduce the number of authorities is 
not the way forward, Lugg argues. 
Instead we should look at giving 
incentives for overlapping local 
authorities to combine forces. 

“Radical change to the structure of 
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 Future Highways Maintenance 

are the “bare minimum” of what is 
needed to change in the local roads 
sector. 

“Change is coming to the sector,” 
he says. “This is a catalyst the sector 
has been crying out for and five-year 
funding pots are the minimum we can 
introduce going forward.

“One of the benefits of a five-year 
programme is that it would start 
to address the culture. It’s not the 
technology, it is how we go about 
[maintenance]. 

“You need to start by 
understanding your network, you 
understand what you are striving 
towards and then you can bring in  
the tools.” 

His views are echoed by  Lee.
“What we would be looking for is a 

five-year guarantee on consolidated 
funding that is available across 
England, and beyond that a 10-year 
commitment to invest in the local 
highways networks to ensure that we 
can get back to a position of stability,” 
explains Lee.

While this may be some way off, 
there is support from politicians. 
Transport minister Jessie Norman 
has committed the DfT to developing 
a business case to justify the 
developmet of similar five-year 
funding cycles for local roads. 

“In the coming years I want […] 
to move towards a transparent and 
strategic five-year settlement for local 
highways maintenance as part of this 
I’ve asked my officials to develop 
a business case to support further 
funding in this area,” Norman said 
late last year.

Lee says that if local highways 
authorities could borrow more, they 
could make use of invest to save 
concepts. An example is Blackpool’s 
Project 30 scheme. 

For Project 30 Blackpool Council 

borrowed £30M, £20M of which 
was immediately used to clear a 
roadworks backlog and develop 
a “proactive and planned” road 
maintenance schedule using the 
remaining £10M. It is predicted this 
scheme will result in savings of £100M 
in the next 25 years. 

Not all local authorities have the 
capacity to undertake their own 
Project 30 however, and a more 
widely suitable solution to the road 
maintenance backlog  might be to 
adopt some elements of the scheme. 

P R O A C T I V E ,  P L A N N E D 
A N D  P R E V E N TAT I V E
Switching from reactive, to 
preventative maintenance could help 
engineers get ahead of the problem.

The idea behind preventative 
maintenance is simple, roads are 
assessed and repaired before damage 
that is more expensive to repair 
occurs. In the long term, this type of 
maintenance is cheaper and more 
effective than reactive maintenance 
– repairing damage only when it 
occurs. 

The difficulty is in the timeframes 
this type of maintenance follows, as a 
large degree of forward planning  
is required. Fitzpatrick says that  
local highways authorities are 
not making use of data to drive a 

preventative-approach as the issue 
stems again from the influence of 
yearly spending cycles.

“Something we do not provide well 
is evidence-based prioritisation. A lot 
of local authorities will survey their 
networks every year and many will 
actually throw away that information 
because the yearly budget is matched 
to the need, and the year after they 
go through the same cycle again.”

“This means there is loads of 
information and data laying around 
but we haven’t got the time, the 
planning horizon or the capacity to 
weave this data into our thinking 
and build a more meaningful asset 
management approach.”

S L O W  A D O P T E R S
As with most of the construction 
industry, highways maintenance has 
been relatively slow in its uptake of 
new technology, says Fitzpatrick, 
suggesting that such a conservative 
mindset across the industry has been 
reinforced by years of under-funding. 

“We are reluctant to change the 
way things are done, and the lack of 
funding over the years has driven that 
mentality.  The key to unlocking the 
ambition for change is addressing the 
cultural stalemate around highways 
and introduce new methods and new 
thinking.” 

Lee says one innovation that 
could make a transition to highways 
maintenance is building information 
modelling (BIM). This can be used to 
generate estimates for capital costs 
of repairs. 

“Something that will become 
of greater significance in the next 
few years within the highways 
environment is BIM, to model the 
lifecycle of assets from a particular 
point of condition, to predict the 
lifetime capital investment needed 
and revenue support that will go into 
that.” 

Connected vehicles will also 
change the way roads are monitored. 
It is hard to generate accurate 
representations of such a vast array 
of roads infrastructure. However, the 
rise of autonomous vehicles capable 
of reporting real-time data back to 
local authorities on the condition 
of the road they are using will aid 
the adoption of new maintenance 
practices. N

There is a move 
towards proactive 
repair and 
maintenance

“A single body 
would be much 

more efficient and 
effective way to deliver 
maintenance across 
that geographical area 
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TAKING  
BACK 
CONTROL
As Highways England reaches the halfway point 
in its road maintenance shake up, Rob Horgan 
looks back at how things were, how things are 
and asks if things have really changed.

W hen England’s 
strategic road 
operator the 
Highways Agency 
sounded the death 
knell for its Asset 

Support Contract (ASC) model in 
2015, few mourned its loss. 

A flawed system put in place to 
accommodate the tight purse strings 
of a government hamstrung by 
austerity measures, the ASC model 
left contractors, the Agency and end 
users frustrated with the results.

In the summer of 2010, the 
established regime of Managing Agent 
Contractor (MAC) contracts was 
replaced by the leaner arrangement: 
the ASC. Designed to deliver 
maintenance of motorways and trunk 
roads at less cost, contractors would 
work to lump sum, target cost 
contracts. On the surface it sounded 
commendable, but many contractors 
complained that it squeezed already 
tight margins to near suffocation.  

“The reality is that ASCs were 
developed at a time of austerity,”  
explains Highways England head of 

HIGHWAYS ENGLAND REGIONS

NORTH EAST

NORTH WEST

1413

12
10

9
7

6
8

5
432

1

SOUTH WEST

MIDLANDS

EAST

SOUTH EAST

1 CORNWALL & DEVON
2 SOMERSET, AVON AND GLOUCESTERSHIRE
3 HAMPSHIRE, SURREY, OXFORDSHIRE
4 KENT
5 LONDON (maintained privately by Connect Plus 
    Services under the M25 DBFO contract)
6 ESSEX, NORFOLK, SUFFOLK, PETERBOROUGH
7 EAST MIDLANDS
8 CAMBRIDGESHIRE, BEDFORD, HERTFORDSHIRE
9 WEST MIDLANDS
10 MERSEYSIDE, CHESHIRE, 
     GREATER MANCHESTER
12 YORKSHIRE AND HUMBERSIDE
13 CUMBRIA
14 NORTHUMBERLAND, TYNE & WEAR, 
DURHAM AND NORTH YORKSHIRE

* Area 11 was merged into areas 7 and 8 in 2015

START DATE AREAS M&R CONTRACTORS CONTRACT VALUE 

JULY 2016 AREA 7 AMEY £300M 
JULY 2017 AREA 1 & 2 RINGWAY £272M
APRIL 2017 AREA 13 KIER £142.2M
APRIL 2017 AREA 14 COSTAIN JACOBS JV £120.6M
APRIL 2019 AREA 10 AMEY £325M
OCTOBER 2019 AREA 6 & 8 OUT TO TENDER £490M 
JUNE 2021 AREA 4 TBC TBC
JUNE 2021 AREA 12 TBC TBC 
NOVEMBER 2021 AREA 3 TBC TBC
JULY 2022 AREA 9 TBC TBC

Future of Highways 
Maintenance
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Future of Highways Maintenance    Strategic Network

contract innovation and intelligence 
Martin Hobbs. “The intention was to 
drive cost savings for central 
government because of necessary 
spending restrictions.”

In April 2015 a new era dawned as 
the Highways Agency became 
Highways England and its £15bn 
customer-focused Road Investment 
Strategy (RIS) was born. Highways 
England suddenly had key 
performance indicators based on 
outcomes such as minimising delays 
to users. It also had a new funding 
strategy, replacing its an annual 
spend to a five year programme.

This forced a change in mindset, 
turning Highways England from a 
construction client into an owner/
operator. The ASCs were replaced 
with the asset delivery model. 

The key difference is that Highways 
England now makes investment and 
strategic decisions on when and how 
to carry out the maintenance and 
construction work previously done 
within the scope of ASC/ MAC 
contracts. 

Instead contractors are appointed 
to specific maintenance, design and 
construction contracts to carry out 
work set out by Highways England. 

As of 1 July 2016, Highways England  

Area 7 in the East Midlands became 
the first of 12 highway regions to be 
switched over to the asset delivery 
approach. In total, Highways 
England’s network has shrunk from 14 
to 12 regions, with an additional area 
covering the privately-financed M25 
design, build, finance & operate 
contract (see map).

“The first major change was the 
development of RIS,” says Hobbs. “We 
could see the pipeline of work and 
the ASCs didn’t allow us to be flexible 
to make the changes that we wanted.

“Under ASCs, contractors 
understandably took a commercial 
approach whereas we now take long 
term strategic decisions. It is 
effectively the same job, but done in a 
totally different way.  

“We have taken back the 
responsibility of managing all 
investment decision making, in order 
to give Highways England much 
greater control and understanding 
about what is happening across the 
entire network.”   

Scheme identification, maintenance 
decisions, planning occupancy and 
incident and severe weather 
management have all been taken 
in-house and under the control of 
Highways England. Meanwhile 
maintenance and response (M&R) 
work is arranged over 15 years with 
contracts awarded, or reviewed, at 
three year intervals. 

The M&R contracts sit alongside 
design services contracts, a 
construction works framework and 
specialist goods and services 
contracts, all of which would have 
previously been within the scope of 
the MACs/ASCs. 

The design and construction 
contracts have sparked innovation in 
project delivery – Hobbs points to the 
4,500 solar road studs installed on the 
A38 in the East Midlands – while the 
M&R contractors focus on routine 
and cyclical maintenance, incident 
response and defect rectification.

This month marks the halfway 
point of the switch over as Area 10  
– North West England – moves to the 
new system, with Amey winning the 
£325M M&R role. Areas 13 and 14 
covering Scotland went live in April 
2017, while areas 1 and 2, which 
covers south west England moved 
over to the new model in July 2017.  

By the end of the year, Area 6 
(Essex, Norfolk, Suffolk & 
Peterborough) and Area 8 
(Cambridgeshire, Bedford, 
Hertfordshire) will also have 
transferred across to the new model. 
And by 2022, all 12 Highways England 
regions will be operating under the 
asset delivery model.  

Getting this far has been no mean 
feat, and 450 additional staff have 
been recruited by Highways England 
to take on the extra workload 
resulting from keeping its asset 
management in house. 

“We are about halfway there now, it 
is such a big change, but you aren’t 
going to see big benefits straight 
away,” says Hobbs. “It takes a while 
for the supply chain to fully 
understand the new model, for our 
new staff to be embedded and for 
everything to be operating at 100%. 

And the early signs are good. The 
East Midlands has already seen a 23% 
increase in activity at each 
intervention. “What that means is 
that Highways England is successfully 
using traffic management systems in 
order to get more done quicker and in 
a better way for the end user,” Hobbs 
explains.  

The condition of the roads is also 
on the up. Highways England targets, 
now monitored by the Office of Rail 
and Road (ORR), aim for 95% of road 
surfaces to be in a good condition, 
not requiring further investigation. In 
2017/18 it met its national target for 
road surface condition for the first 
time since the target was introduced 
in 2015.

So while Highways England and the 
ORR agree that there is still a way to 
go until the benefits are truly seen, 
the asset delivery model is starting to 
show signs of promise. N

“We could see 
the pipeline of 

work and the ASCs 
didn’t allow us to be 
flexible to make the 
changes we wanted

“Highways 
England is 

successfully using 
traffic management 
systems in order to get 
more done quicker

KEY STAT 
 

95% 
Target for 

percentage 
of Highways 

England roads 
to be in good 

condition
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D evelopment of a 
system that detects 
cracks in road surfaces 
autonomously and 
then repairs them to 
forestall the formation 

of potholes is – in essence – a 
principal element of the fascinating 
Self-Repairing Cities (S-RC) project. 

Led by Leeds University, and 
now three years into a five-year 
programme, S-RC’s research into road 
surfacing maintenance has focused on 
drones and 3D printing.

The other partners on the project 
are University College London (UCL) 
and the Universities of Southampton 
and Birmingham.

While Leeds is concentrating hard 
on the robotics and autonomous 
control systems, UCL is developing 
a 3D printing system and the asphalt 
that will be extruded by them.

Surprisingly, the ductility and 
toughness of the material that is 
produced in the printing process is 

HIGHWAY  
TO ANOTHER 
DIMENSION
Innovative research into 3D printed asphalt is 
resulting in unforeseen findings of potentially 
considerable significance to highways 
surfacing maintenance. Ty Byrd reports.

Future of Highways 
Maintenance

being found to be much higher than 
that of conventionally placed asphalt. 
This, combined with how 3D print 
delivery might be up-scaled and 
exploited, is beginning to attract the 
attention of the road maintenance 
sector. 

“It is the unmanned aerial vehicles 
(UAVs) and the autonomous nature of 
the S-RC process that provokes public 
interest – the drones look fantastic,” 
says UCL materials scientist Richard 
Jackson. “However, the materials 
side is turning out to be every bit as 
interesting.”

This fact was first alluded to last 
autumn in a paper entitled 3-D printing 
of asphalt and its effect on mechanical  

“The 3D printed 
asphalt is up to 

nine times more ductile 
than cast asphalt, with 
commensurate fracture 
strengths 

KEY FACTS

70
Record for 
number of 
minutes of 
continuous 
flight by a 

drone wth a 
5kg payload

properties; co-authored by Jackson 
and two UCL colleagues Adam Wojcik 
and Mark Miodownik

The paper firstly confirms that 
the S-RC developed system is able to 
scan a crack and carry out remedial 
work by 3D printing asphalt into it; 
and that it has the potential to be 
used on drones (or other means of 
conveyance) to autonomously repair 
roads and other infrastructure. 

Then it goes up several notches 
in terms of interest. To quote the 
document: “Unexpectedly it was found 
that the 3D printed asphalt is up to 
nine times more ductile than cast 
asphalt, with commensurate fracture 
strengths.” 

Jackson explains the mechanics. 
“We believe the increased ductility is 
due to a ‘crack bridging component’ 
visible on examination of the fracture 
surface of the printed asphalt, which 
we think is composed of a lighter 
fraction of asphalt.

“The 3D printing process seems to 
create a composite structure with the 
softer elements of asphalt coalescing 
in much larger concentrations than 
in cast asphalt, giving the printed 
material a higher toughness,”  

xxxxxx

S-RC’s drone is able to 
scan a crack and carry out 
remedial work
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Self-Repairing Cities 
is a project aimed at 
eliminating disruption 
from street works in UK 
cities by 2050 (New Civil 
Engineer 29 June 2016). 

The aim is to develop 
robots capable of 
identifying, diagnosing 
and repairing such works 
through minimally invasive 
techniques. 

Several case studies were 
launched, including one into 
road surface maintenance.

Leeds University is 
leading the project, 
backed by £4.2M from the 
Engineering & Physical 
Research Council and 
support from commercial 
interests.

“Concerning roads, 
our specific intention is 

to proactively prevent 
potholes forming,” says 
Leeds University professor 
of materials and structures 
Phil Purnell. 

For this, drones are being 
developed to recognise 
road surface cracks, then 
seal them with appropriate 
asphalt mixtures delivered 
via an on-board 3D printer. 

“Leeds has long been 
at the cutting edge of 
robotics in engineering, and 
infrastructure maintenance is 
a natural progression for us.”

There are now three 
main strands of activity: 
3D printing of asphalt 
for roads, unmanned 
autonomous vehicle bridge 
inspection and maintenance 
plus a third one to be 
defined with input from 
Highways England.

SELF-REPAIRING CITIES
he continues. 

“It follows that the life of repairs 
can be prolonged – particularly in 
high stress locations – because of this 
enhanced ductility and toughness of 
3D printed asphalt.”

Jackson and colleagues spent a 
challenging two years refining the 
design of their 3D printer’s extruder 
– the key to the technology working 
but also, it seems, to much wider 
application of the printing process 
than originally planned.

“We can now print asphalt at a 
variety of temperatures and process 
conditions plus the printer’s feed 
and pellet system makes it relatively 
simple to add other materials. 

“These could include micro 
aggregates or other nanomaterials, to 
vary the feedstock composition during 
printing, and thereby allow us to 
produce more complex materials with 
a wider range of properties.”

Jackson states that UCL’s flexible 
and tuneable asphalt printing 
system could result in a whole new 
approach to the maintenance of road 
infrastructure. 

“For a start, we could go from 
sealing cracks to actually repairing 
pavement damaged by potholes, for 
example, using a 3D printer to extrude 
layer upon layer of appropriate 
material.”

For this, a scaled-up version of UCL’s 
current equipment will be required, 
along with a great deal of additional 
research and development (R&D) and 
– of course – funding. 

Work has already started, in 
association with Nottingham 
University’s renowned pavement 
engineer Alvaro Garcia.

Meanwhile development of drone 
technology for the S-RC project 
plus the control systems for these 
continues at pace at Leeds University, 
which is not shy about drawing on the 
results of R&D carried out by others. 

“We’re actively seeking to benefit 
from cross-over with other projects 
– and we’re happy at Leeds sharing 
our expertise in return,” says the 
university’s professor of materials and 
structures Phil Purnell.

One such beneficial cross-over is 
Project Rachel, among whose project 
team is S-RC’s drone expert Stephen 
Prior. Project Rachel declared a new 
continuous flight record in January 
this year, of 70 minutes with a 5kg 
payload. Its drone – for which Prior 
designed the co-axial propulsion 
system – was powered by a hydrogen 
fuel cell. 

By way of comparison, conventional 
lithium polymer powered batteries 
typically keep a load carrying 
unmanned aerial vehicle (UAV) in the 
air for about 12 minutes. 

Other advantages of fuel cells over 
batteries are listed as fast refuelling, 
zero vibration and emissions plus 
quiet operation. 

One of the partners behind Project 
Rachel is unmanned aeriel vehicle 
filming specialist Batcam, which 
supplies aerial views of major  
sporting events. 

Batcam’s chief operating officer 
Alastair Soutar says: “Flight times have 
always been a limiting factor for our 
systems….we are part of a project 
which aims to make short flight times 
a thing of the past.” N

“The life of 
repairs can be 

prolonged – because of 
this enhanced ductility 
and toughness of 3D 
printed asphalt

The 3D printed asphalt is proving 
surprisingly ductile and tough
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T he UK road surfacing 
sector is not doing 
that well in terms of 
innovation, despite 
admirable technology-
focused research being 

carried out by Leeds University-led 
and others (see previous page). 

Some of this is to do with the 
sector’s loss of credibility in recent 
years. Stone mastic asphalts (SMAs) 
and thin surfacings – relatively new 
technologies lauded as pioneering 
examples of pavement engineering – 
have failed to live up to expectations, 
service life often being half that 
claimed. Clients have grown wary.

Another factor is lack of research. 
There is little return on investment in 
surfacing research and development 
(R&D), so private companies are 
generally reluctant to back speculative 
projects with money. 

The government is no help. Funding 
announcements seem to be more 
about smoke and mirrors than actual 
budgets. Transport secretary Chris 
Grayling’s announcement in January 
of £22.9M “for research and trials of 
new surface materials (and) pothole 
repair techniques” is a case in point. 

Focus on the fine print and it 
becomes clear only £1.6M will go 
directly on surfacing – to extend a trial 
of “plastic roads” 9.

But not all is doom and gloom. “It’s 
the nature of innovation for older 
ideas to be reinvented to suit new 
situations,” says Colas technical head 
John Richardson. 

He points to a study to develop long 
life surfacing for Highways England 
which involved Colas and is now with 
Highways England to assess.

Epoxy asphalt is not new, it was 
developed long ago specifically 

for bridge decks. Its potential as a 
surfacing material for long life roads – 
lasting for 30 years and more – is now 
deemed to be high. 

“Roads of epoxy asphalt would be 
stiffer and more resistant to rutting, low 
temperature cracking, surface abrasion 
and fatigue cracking,” says Richardson. 
“Also less susceptible to water-induced 
degradation such as potholes.” 

Thin surfacings are being 
reinvented as sound deadening 
overlays to concrete pavements and 
have also been modified to allow cold 
applications. 

Among local authorities, there 
is increasing enthusiasm for 
refurbishment rather than renewal. 
There are systems to seal existing 
surfaces to extend life and others 
which incorporate rejuvenated old 
bitumen. Some are “old” innovations 
that are being developed and promoted 
to increasingly receptive clients.

Preservative and rejuvenation 
materials such as Colas’ PenTack 
system and ASI’s Rhinophalt are 
claimed to extend the service life of 
asphalt pavements by up to six years. 

Surface dressing developments 
include “fog sealing”, where a mixture 
of high performance bitumen emulsion 
and aggregate is used to lock in chips or 
to coat a new hot mix surface to lock in 
fines and fill surface voids. 

Meanwhile, independent trials are 
already backing up claims that waste 
plastic can have the performance 
enhancing effects achieved by 
expensive polymer modified bitumen 
when added to asphalt mixtures. The 
government has recently awarded 
£1.6M to further this research and 
produce a guidance document.

“We’re really pleased that our 
message is getting across,” says 
assistant director, economy and 
environment, of Cumbria County 
Council Stephen Hall. “We’re 
producing asphalt, we believe, of high 
durability and comparatively low cost, 
which also provides considerable 
environmental benefit.”

Cumbria is conducting trials at 
five sites of varying nature in terms 
of loading, the latest along the single 
carriageway A7 into Carlisle. A 450m 
long plastic modified asphalt section 
has been trafficked for the last 12 
months with no sign of deterioration.

“Altogether we’ve laid about 1km 
in length of trial road – using the 
equivalent of a staggering 6.5M single 
use plastic bags,” Hall claims.

The waste plastic is added to 
asphalt mixtures as pellets processed 
by the local firm of McRebur. With the 
latest funding, Cumbria and McRebur 
will be joined by the universities of 
Nottingham and Central Lancashire 
plus Australia’s Sunshine Coast 
University and the University of 
California. Accelerated life testing and 
end of life potential (ie recycling) will 
be priorities. N

Despite much noise and bluster, innovation in the UK road  
surfacing sector is in short supply. Why? Ty Byrd reports

SOUND AND FURY

Colas: One of 
the relatively few 
specialists still 
conducting R&D
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T he Intergovernmental 
Panel on Climate Change 
says that mankind will 
have to start removing 
12bn.t of carbon dioxide 
(CO2) from the Earth’s 

atmosphere every year by 2050 if it 
wants to halt global warming. 

Many experts believe that treating 
the greenhouse gas as a raw material 
that could be used to manufacture 
marketable products offers a viable 
way forward.

Its potential uses vary – from fuels 
to carbonated drinks. But among the 
plethora of applications, the built 
environment stands out as a key 
benefi ciary. 

Carbon-enriched rock, insulating 
foams, cement and carbon fi bre 
structures are all being developed in 
the hope that they can lock away CO2

for a long period of time while aiding 
construction of our infrastructure and 
buildings. 

While this may sound idealistic, 
proponents of these technologies say 
they are not cost prohibitive and are 
already quite close to market.

I M P R O V E D  I N S U L AT O R S
In March 2018, Econic Technologies, 
a spin-out from Imperial College 

London, opened a demonstration 
plant in Alderley Park, near 
Manchester, where it manufacturers 
precursors for the production of 
insulating foams from waste CO2 

captured from industrial plants. 
The company can replace up to 

50% of the main conventional raw 
material, known as feedstock, for 
making polyurethane with CO2 . 
According to Econic head of sales 
and licensing Leigh Taylor the 
approach offers many benefi ts. In 
addition to sequestering CO2 the 
resulting polyurethane, also known 
as proplylene oxide, is cheaper than 
the conventional alternative and 
performs better in many aspects of its 
functionality.

“Propylene oxide is roughly $2,000 

HIDDEN 
ASSETS
Construction materials are emerging as a low 
cost carbon sink as chemists seek ways to tackle 
climate change. Tereza Pultarova reports.

Innovative Thinking

“In rigid foams, 
we have seen 

that not only do we get 
really good thermal 
properties. We also get 
good fi re performance

KEY FACTS

50%
Amount of 

polyurethane 
feedstock that 
can be replaced 

by CO2

(£1,500) per tonne of raw material 
as feedstock, whereas carbon 
dioxide can be as low as £23 to £38 
a tonne as feedstock,” Taylor tells 
New Civil Engineer. “Even the most 
pessimistic views of the cost of 
carbon dioxide following capture are 
still substantially lower than the cost 
of the conventional propylene oxide 
raw material.

Econic is designing its system to 
be easily incorporated into existing 
polymer manufacturing facilities, 
hoping to remove barriers to 
adoption. 

“We believe that our technology 
and the commercial and technical 
proposition that we have stands on 
its own two feet regardless of any 
kind of subsidies or legislation that 
would facilitate adoption,” says 
Taylor. 

“It’s not only benefi ting the 
environment but it makes sense from 
the commercial point of view as well.”

When tested, the CO2-enriched 
foams perform better than standard 
alternatives in other areas, according 
to Taylor. 

“In rigid foams, we have seen 
that not only do we get really good 
thermal properties, we also get a 
good fi re performance,” he said. 
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The carbon-eating polymers 
can also be used in adhesives and 
coatings. Taylor believes that if 
30% of the industry adopted Econic 
technology, the green polymers 
would sequester or prevent about 
3.5M.tonnes of CO2 emissions per 
year, which equates to taking about 
2M cars off the road. 

“The insulation is going to be there 
for the life of the house,” says Taylor. 

“We are talking about multiple 
decades. These products can really 
have an environmental benefi t fi rst 
and foremost because they reduce 
the energy demand of those buildings, 
and second by sequestering CO2

within their chemical structure.”

C A R B O N-E AT I N G  R O C K
California-based start-up Blue 
Planet has even bolder plans. The 
company’s chief executive, serial 
Silicon Valley entrepreneur Brent 
Constantz, believes that a signifi cant 
portion of the 55 gigatonnes of rock 
that is mined and used globally every 
year could be replaced by artifi cial 
rock made of CO2 emissions. 

Blue Planet operates a pilot plant 
in California next to a large gas-fi red 
power station. The fi rm takes the raw 
fl ue gas from the power station and 

“If we take 
20% of all the 

waste manufactured 
in Europe, we could 
capture 1M.t of CO2
per year

dissolves it in water. The carbon from 
the solution is then deposited onto 
small pieces of rock waste, creating a 
thick layer of carbonate coating.

“In 1.t of limestone that we 
make, we have 440kg of CO2 that 
is permanently converted into 
carbonate and mineralised,” says 
Constantz. 

Constantz believes that the 
company can offer rock aggregate 
to the construction industry for 
equivalent or even lower prices than 
those of mined rock. 

The price of rock, Constantz 
says, depends largely on the 
distance from source. 

Blue Planet’s facilities would always 
be based next to large industrial 
plants, which are usually close to 
where most of the construction work 
takes place. 

British fi rm Carbon8 Systems has 
been pioneering a similar approach 
since 2006. Its subsidiary Carbon8 
Aggregates currently operates 
three plants in the UK, which each 
manufacture 70,000t of construction 
aggregate by carbonating industrial 
waste and contaminated soils using 
purifi ed CO2 from fl ue gas from 
industrial facilities.

“In 1t of waste we can sequester 

100kg of CO2,” says Paula Carey, 
Carbon8 Systems’ managing director. 
“If we take 20% of all the waste 
manufactured in Europe, we could 
capture 1M.t of CO2 per year.”

The carbon-enriched aggregate 
is used to manufacturing blocks, 
which could be used for various 
construction projects. 

C O N S E R VAT I V E 
C O N S T R U C T I O N
Carey says that although the price 
of Carbon8’s blocks is slightly lower 
than that of those made from natural 
stone, the company fi nds it diffi cult to 
persuade construction companies to 
take a risk with such a novel product.

“They think all aggregate needs 
to be like granite,” says Carey. “Our 
aggregate may not be as strong as 
aggregate that has formed in millions 
of years, but it still has a use in many 
applications, and has several other 
advantages, such as its light weight 
and good thermal properties.”

Blue Planet hopes that legislation 
might eventually help green materials 
break into the construction market. 
In California, the 2017 Buy Clean 
Act obliges state authorities to only 
award state infrastructure contracts 
to fi rms using low carbon materials

Although the Act does not so far 
cover rock and cement, Blue Planet 
hopes it eventually will. 

The question is now whether 
investors will fi nance the 
development of green construction 
materials, helping entrepreneurs 
to scale up production to take 
advantage of the carbon-sequestering 
potential of the built environment.

Novacem, a spinout from Imperial 
College London, sets a sad precedent. 
The company’s carbon-eating cement 
was once hailed as a breakthrough. 
But the company failed to attract 
investors and folded in 2012. With 
the debate about climate change 
intensifying, one might hope green 
innovators of today stand a better 
chance. N

Carbon eating 
materials 
offer the built 
environment 
opportunities to 
go green
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P E T E R B O R O U G H

T he £5M job to restore 
the Nene Bridge in 
Peterborough has 
produced an innovative 
solution for the repair of 
four of its eight V-shaped 

piers while preserving its distinctive 
appearance.

Indeed, it is claimed the project is 
the first in the UK to have reinforced 
concrete jackets constructed around 
V-shaped piers to preserve the 
aesthetics of a structure.

Skanska, the contractor responsible 
for undertaking the bridge repair for 
client Peterborough City Council, 
is also using a concrete mix that is 
strong enough to strengthen piers 
and carry jacking loads but light 
enough to minimise the additional 
load on the structure’s foundations.

Repairs to the road bridge, which 
was built in the 1970s, have been 
triggered by recent inspections 
which have shown signs of structural 
distress to the bearings and cracking 
in the saddles of the piers. In 
addition, some of the piers have 
begun to show signs of strain.

This posed a major problem for 
the council since the bridge provides 
a crucial connection for vehicles 
travelling between the A1 and the 
A47. It is also an important link for 

pedestrians and cyclists travelling 
between the north and south of 
Peterborough.

“This bridge is a key part of the 
city’s major route network, carrying 
in excess of 60,000 vehicles each day 
and it is vital this iconic structure 
is strengthened, so it can continue 
to be used without any restrictions 
for decades to come,” says head of 
Peterborough Highway Services  
Andy Tatt.

Four of the 155m long bridge’s piers 
are in the River Nene while the other 
four on land located either side of a 
railway. Work is being carried out by 
Skanska on all four of the land piers 
and two of the river piers. The four 
land piers are each constructed on 
capped piled foundations while the 
two river piers being worked on are 
on spread footings.

Replacing the bearings is a major 

JACKING 
JACKETS
Engineers are using lightweight concrete as part of 
the work to repair bearings on an iconic bridge in 
Peterborough. Sam Sholli reports.

Innovative Thinking

“It would have 
been a lot easier 

just to wrap the whole 
thing in a big block of 
concrete 

KEY FACTS

155m  
Length of Nene 

Bridge

9,200t
Weight of the 

bridge deck
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“There was no 
jacking stiffness 

within the existing 
box girders and also no 
jacking points on the 
existing piers

challenge. The piers do not have 
enough space at their tops for 
positioning temporary jacks to lift the 
9,200t deck so that the bearings can 
be replaced. 

In addition, the steel box girders 
forming the bridge spans have no 
jacking points or are unable to 
withstand temporary forces exerted 
by jacking.

“There was no jacking stiffness 
within the existing box girders and 
also no jacking points on the existing 
piers,” explains Skanska site agent 
Dan Wood. “There is no solution in 
the original structure to replace the 
bearings,” he adds.

This is where the reinforced 
concrete jackets come in. The idea 
started with Skanska’s design team 
developing a plan to encase the 
piers in reinforced concrete jackets, 
strengthening and broadening them 
and providing jacking platforms from 
which to raise the structure, and 
allow the bearings to be replaced.

For the solution to work, the 
concrete used in the jackets must be 
strong enough for the piers to carry 
the jacking loads, but light enough to 
minimise the additional load on the 
foundations.

“It would have been a lot easier just 
to wrap the whole thing in a big block 
of concrete,” says Skanska project 
design team leader Stuart Watkins.

But he says this solution would 
have been untenable if the bridge’s 
unique design was to be respected. 
And if standard concrete was 
specified it would have led to the 
reinforced concrete jackets adding 
100t to each of the bridge piers – too 
much for the foundations to bear.

“We did some analysis and worked 
out what level of additional load 
we felt comfortable adding to the 
piers. It works out to be about 10% of 
additional weight on top of the piers 
without having to start modifying the 
existing foundations and making them 
stronger. We did not want to do that 
because some of these foundations 
are 6m or 7m underneath the 
riverbed,” adds Watkins. 
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So, Skanska turned to materials 
specialist Aggregate Industries. 
It suggested the use of Lytacrete, 
a concrete mix using Lytag, a 
lightweight secondary aggregate. 
The mix was refined following trial  
pours to tailor its use at Nene Bridge. 
The design strength of the concrete 
is 50N/mm², which is the strength 
required to take the anticipated loads 
from the jacking procedure. Lytag 
is a synthetic lightweight aggregate, 
produced by sintering pulverised 
fuel ash at roughly 1,200°C to 1,300°C 
to create spherical, chemically inert 
pellets with a lighter weight porous 
structure.

Using Lytag instead of traditional 
aggregate reduces the dead load of 
the jackets by 25%, while offering the 
same level of structural performance. 
The lightweight, flowable, self-
compacting concrete reduced the 
weight added to the bridge piers from 
100t to 60t. 

“The river pier foundations are 
deep. So that was one the reasons 
we manipulated the design to make 
the jackets the size they are, to try 
and ensure we stayed within that 10% 
additional weight. Otherwise the risk 
would be that the piers would start to 
settle, meaning they would lower and 
sink into the ground slightly,” says 
Watkins.

Work began in April last year 
when steel reinforcement cages 
were wrapped around the piers. The 
distinctive V-shaped appearance of 
the original piers has to be retained 
and this had to be accommodated 
by the complex formwork to be built 
up around each pier. As two of the 
supporting piers are within the river 
bed, a temporary coffer dam has 
also been built so that they can be 
accessed below water level. The steel 

“The river pier 
foundations 

are deep. So that 
was one the reasons 
we manipulated the 
design

reinforcement varies from 16mm 
diameter to 25mm depending on its 
position within the structure. 

Concrete was installed using an 
M20 pump.

In addition, Skanska has externally 
strengthened the bridge’s four steel 
box girders to accommodate jacking 
by fixing a fabricated steel loading 
bracket to its outside face. The 
brackets have been positioned to suit 
the existing stiffener locations within 
the steel box beams to ensure it is 
strong enough when completing the  
jacking of the bridge. This method 
was selected to avoid the need to 
complete fabrication and welding 
within the confined space of the box 
girders, which site workers say poses 
significant health and safety risks.

A key aspect of the project is 
extensive use of 3D modelling 

software. 
“We came with these SketchUp 

[software] drawings to try to put 
a series of phases together for the 
project, and then from there we 
were able to get more of an idea on 
pricing, the programme, how long 
the programme was going to take and 
what contractors we would need to 
get involved,” says Skanska project 
manager Scott Blackburn.

So far, Skanska has fully encased 
the four land piers with concrete 
jackets but has yet to complete the 
work on the two river piers to be 
strengthened. 

Bearing replacement has not yet 
begun. Work is on schedule to be 
completed by October 2019. Once 
complete, the reinforced piers are 
expected to last for approximately  
50 years. N

Contractors 
position 
formwork around 
one of the piers
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SPREADING 
THE SKILL
Lots of consultancies talk about having a 
diversely skilled workforce, but Nichols is  
proof that successful project managers come 
from all disciplines. Emily Ashwell reports. 

N ichols was established 
by an economist, 
its current chief 
executive was a 
litigation solicitor, 
while its chair was an 

established graphic designer.
There is not a high-vis jacket in 

sight at its elegant central London 
office, which looks more like the 
interior of a luxury hotel. 

But the family-run firm, which 
provides programme and project 
management, has a client list that 
reads like a who’s who of major 
engineering projects: High Speed 2, 
Crossrail, Transport for London, the 
Nuclear Decommissioning Authority 
and the Department for Transport. 

So what is it about the firm’s 
services that is valued by clients? 
And how has it attracted some of 
the best engineers in the business to 
work for it?

Sisters Kathryn and Frances 
Nichols inherited the business from 
their late father Mike. They say their 
clients like the firm’s ability to bring 
about change. 

“It is all about bringing their [the 

client’s] vision to reality. Different 
clients will bring us in at different 
times, but they want our strategy 
and change expertise,” says chief 
executive Kathryn Nichols.

A recent example is where its 
advice at the Bradwell Magnox site 
and Sellafield Magnox Swarf Storage 
Silos (MSSS) saved billions of pounds 
for the client, through a change in 
direction for a programme which 
had to deal with ageing ponds and 
silos containing nuclear waste. Its 
advice meant at MSSS extraction 
could start three years earlier than 
originally scheduled and the planned 

construction of two new treatment 
facilities, which were estimated to 
cost £2.9bn, was cancelled. Instead 
Nichols developed a new waste 
container system. 

While the firm employs many 
highly-qualified engineers, Kathryn 
and Frances say that it is the person, 
not their degree subject, that it 
is interested in. Company alumni 
include High Speed 2 chief executive 
Mark Thurston and the former 
Network Rail head of digital railway 
David Waboso.

Nichols was founded 44 years 
ago by economist Mike Nichols. He 
believed in the idea that a successful 
project can be achieved every time. 
And that belief remains with the 
firm today, which puts an emphasis 
on laying the right building blocks 
and structure in projects from the 
beginning.  

“The reason he started it was to 
give himself the perfect job and to 
make sure all the work he did was fun 
and that has been a key value right 
from the very beginning. He always 
had very strong values that are still 
here today: it is a family business 

“Different 
clients will 

bring us in at different 
times, but they want 
our strategy and 
change expertise

KEY FACT

£14.8M
Nichols Group 

turnover

60
Size of Nichols 

workforce

Innovative Thinking    SME Profile
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and a business family – what is really 
important to us is the people we have 
and the quality of our people. It is 
very important we all get on and work 
together to create things,” says the 
firm’s chair, Frances Nichols. 

Kathryn and Frances both joined 
the firm after having their own, 
independent careers. They describe 
the firm as being part of their DNA, 
with conversations about its future 
and its values often taking place at 
the family dinner table. Were they 
hesitant when their father offered 
them a role?

They both admit they were unsure, 
but making the move has taught them 
invaluable lessons about who to 
recruit and how different skills can be 
used in project management. Former 
solicitor Kathryn joined as finance 
director, while Frances, previously 
a graphic designer, became creative 
director. 

“I wasn’t clear on how it would 
feel,” says Kathryn. “I was coming 
from a different background. I guess 
I hadn’t anticipated how easy it 
would be to come in and feel I could 
make a contribution. But that stays 

today in terms of what we believe 
about people. If we take on good 
people they might come from a 
variety of backgrounds or disciplines 
professionally. But if you have the 
right people with the right attitude 
and right values, it just works because 
that’s what we’re looking for.” 

For Frances, the idea of working on 
the brand in a creative director role 
was a chance she relished, but she 
was again unsure about working on 
programme and project management. 
Ultimately, she found that graphic 
design had more in common with 
programme and project management 
than she had initially t hought. 

“What I found, from the minute I 
started and immersed myself in the 
projects and culture, is the similarity 
in terms of design and building things 
in terms of creating a vision for the 
future.”

  The firm has recently launched 
Nichols Creative, which looks at 
cutting edge technology and how 
it will impact their clients. It has 
also explored creativity to inspire 
in some unique ways, including 
commissioning business theatre 

on the themes of innovation and 
programme management, with one 
play staged at National Gallery.

And having diversity of people also 
means not presuming engineers are 
unimaginative or uncreative. “Within 
engineering, I’d say there are lots of 
people there because they want to 
create and build a better future,” says 
Kathryn. 

Nichols has a “loving variety” 
programme, which encourages 
workforce diversity and the firm has 
an almost 50:50 gender split.

“We do have very qualified 
engineers, but look at the world 
around us, look how diverse it is, look 
at the universe, its full of different 
ways of doing things all coming 
together to make life,” adds Frances. 

When their father died the two 
sisters took over the firm, having 
already spent several years on its 
board – even if some in the industry 
had doubts. 

“A lot of people were very worried 
when our dad passed away, saying 
‘Oh, what are you girls going to do,’” 
says Frances.

But she says that at that difficult 
time, the actual running of the firm 
was not a worry as the two sisters 
had already been on the board for 
many years. “Although we weren’t 
outward facing, in terms of running a 
company, running a business that’s 
sustainable, different, value driven, 
we were already there,” says Frances.

Today the London-based firm, 
which had an annual turnover of 
£14.8M in 2017/18, has ambitions to 
grow, especially overseas. However, 
it also wants to retain its SME status 
– with a current headcount around 
60, it aims to stem growth and keep 
its size to below 100 staff. And future 
applicants need not let lack of an 
engineering qualification stop them. N

“ If you have the 
right people 

with the right attitude 
and right values, it just 
works because that’s 
what we’re looking for 

Kathryrn Nichols 
(left) and her 
sister Frances

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

Marsh Industries has developed a range of 
products which can help water companies keep 
sewers clear of “fatbergs” and other blockages 
caused by non-human waste.

A BBC report published 
in November 2018 
indicated there 
are approximately 
300,000 sewer 
blockages every year 

with wet wipes causing up to 80% of 
these blockages, costing over £100M 
to clear. 

Consequently, thousands of homes 
and businesses suffer flooding caused by 
blockages leading to expensive clean-up 
bills, increased insurance costs and 
severe environmental damage.

Toxic “fatbergs” in UK sewers have 
also been reported in recent months 
with some water companies claiming 
they are removing up to 80t per month. 

These alarming numbers prove that 
the disposal of non-human waste and 
foreign objects via toilets, sinks and 
drains is causing enormous strain on the 
country’s sewer infrastructure. 

Section 111 of the Water Industry Act 
1991 prohibits the disposal of harmful 
substances into public sewers or drains. 
This includes anything that might 

damage the “fabric” or interfere with 
the operation and free flow of sewers.

To put it another way, only the 3P’s 
should be flushed –poo, pee and paper.

Water Industry Specification (WIS) 
4-02-06 sets a new standard of 
approval for “fine to flush” wet wipes. 
This standard is very much in its infancy 
and, while it is a step forward, we have 
yet to see if it will have any significant 
effect on the problem. 
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For example, the fine to flush wet 
wipe testing procedure is currently 
performed with clean tap water – not 
real sewage. The test is performed over 
a three-hour period simply allowing the 
wipes to break down. 

Proportional disintegration tests are 
performed with a shower head sprayed 
into a small chamber – again, this is 
nothing like a sewer scenario.

Furthermore, no consideration is 
given to what might happen if  wet 
wipes encounter pumps or sewage 

Figure 1: Marsh Degrilleur debris barrier

“We have a 
responsibility 

to educate and 
inform consumers on 
debris prevention, 
fats, oils and grease 
reduction 

Manhole cover

Inlet
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treatment equipment during the 
testing period.

Water industry specification 
tests are a small step in the right 
direction and increased public 
awareness of the Water industry Act 
will go a long way to helping find a 
“cure” for sewer blockages but Marsh 
Industries believes ‘prevention is better 
than the cure’, and the need for physical 
protection of sewers, sewage treatment 
systems and infrastructure will always 
remain. 

THE SOLUTION
The Marsh Degrilleur is a unique bar 
screen storage chamber designed to 
prevent debris and non-biodegradable 
materials; such as wet wipes, “hygienic” 
wipes, nappies and sanitary products 
from entering public sewers, sewage 
treatment systems, pump stations and 
grease traps.

Installed ahead of any system inlet, the 
unit blocks incoming debris and forces it 
to rise to the top of the chamber. Debris 
is collected in a retaining trough for easy 

Figure 1: Marsh Degrilleur debris barrier Figure 2: Marsh GMS grease management system  

removal and disposal (Figure 1). The unit 
has no moving parts and requires no 
electrical connection. 

The Marsh GMS range of grease 
traps effectively prevents fats, oils 
and grease from entering the drainage 
network or sewage treatment plants. 
(Figure 2).

Marsh Industries reassessed the 
currently prescribed testing methods 
for grease traps and devised its 
own unique test rig and analysis at 
Loughborough University. 

After completing trials, the Marsh 
GMS range of grease traps are the only 
products of their type to have been 
successfully tested using materials that 
match the fat oil and grease guidelines 
used in the food industry (as opposed 
to the traditional test method of using 
heating oils). 

 Since the tests Marsh has supplied 
bespoke grease management systems 
designed to handle up to 20,000 meals 
per day at Heathrow Airport.

Technical Manager, Gianluca 
Fratangelo, says: “As an 
environmentally conscious business and 
a supporting member of the Grease 
Contractors’ Association, we have a 
responsibility to educate and inform 
consumers on debris prevention, fats, 
oils and grease reduction and to ensure 
our products and services continue 
to meet or exceed environmental 
standards.”

“Our Gaia Sege design system allows 
us to focus customers minds onto 
the complete environmental solution; 
from Degrilleur debris prevention and 
correctly sized grease management to 
fully bespoke sewage treatment plants 
and pumping stations – all working 
together to protect investment into 
wastewater systems.”

“Our Gaia Sege 
design system 

allows us to focus 
customers minds 
onto the complete 
environmental 
solution

Innovative 
blockage 
prevention: 
The Marsh 
Degrilleur and 
Marsh GMS

Perforated 
retaining trough

Manhole cover

FOG retention

Internal baffle
Coalescing filter

Polylok tertiary 
filterGrill and frame

Inlet

Outlet 
to pump 
station or 
sewage 
treatment 
plant etc

Outlet to pump 
station or sewage 
treatment plant etc
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Tidal energy innovations will 
be tested in Scottish waters for 
another 20 years, after Crown 
Estate Scotland extended the 
lease of the European Marine 
Energy Centre (EMEC) testing 
site in Orkney, Scotland. EMEC 
has tested 19 tidal turbine 
prototypes since the it was set 
up in 2007. It will now be 
available for turbine testing 
until 2040. The test site is off 
the coast of Eday, one of 
Orkney’s northern isles at the 
Fall of Warness. It has a 4m/s 
tide that makes it an ideal spot 
to test tidal power technology. 

Use of mixed reality apps on 
construction sites has taken a 
step forward with the launch of 
Microsoft’s HoloLens 2 – the 
next generation of its wearable 
holographic computer. 
Construction is high on 
Microsoft’s agenda and it has 
worked with software firm 
Bentley Systems to develop a 
construction-specific app. 
Syncro XR takes data from a 
project’s digital twin and 
visualises it through the 
HoloLens 2 via Bentley’s 
connected data environment, 
powered by Microsoft Azure.  

The world’s longest “horizontal 
skyscraper”, built across the 
top of four towers in south east 
China, has been topped out. 
The 300m long, 32.5m wide and 
26.5m high sky bridge sits 
across two 47-storey and two 
46-storey residential towers, 
250m off the ground. It connects 
to a 73-storey residential tower 
and a 65-storey office-and-hotel 
tower with two cantilevered 
bridges. The development is 
part of an eight tower “city” 
designed by structural engineers 
from Arup and Safdie Architects. 
The structure, known as the 
Crystal, comprises a continuous 
12,000t steel structure enclosed 
by a ring comprising about 
3,000 glass panels and close to 
5,000 aluminium panels. 

R E N E W A B L E S
O R K N E Y  T I D A L 
P O W E R  T E S T  B E D 
G E T S  E X T E N D E D 
L E A S E 

T E C H N O L O G Y  
M I C R O S O F T  
TA K E S  M I X E D 
R E A L I T Y  A P P S  T O 
P R OJ E C T  S I T E S 

T R A N S P O R T
G O O G L E  F I R M  T O  D E V E L O P  
C A N A D I A N  L I G H T  R A I L  S C H E M E

S T R U C T U R E S
W O R L D’S  L O N G E S T 
H O R I Z O N TA L 
S K Y S C R A P E R 
T O P P E D  O U T 

Google’s parent company 
Alphabet is planning to build an 
extension to Toronto’s light rail 
transit system as part of a plan 
to create a “smart” district in 
the city. The project is being 
developed by Alphabet 
subsidiary Sidewalk Labs. Plans 

for the development include the 
widespread use of timber 
construction for buildings; 
streets designed for 
autonomous vehicles as well as 
an autonomous underground 
freight system and an extension 
to the city’s LRT system.
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Tourism agency VisitEngland 
has awarded the ICE’s 
Infrastructure Learning Hub at 
One Great George Street a Best 
Told Story award.

It was one of 76 attractions  
to receive awards following  
their VisitEngland Visitor 
Attraction Quality Scheme 
assessment in 2018. 

This is the second 
VisitEngland award for the 
learning hub, which was given 
the “Hidden Gem” award last 
year.

The Hub is a free learning 
centre that allows the public to 
learn about civil engineering. It 
hosted the Invisible Superheroes 
exhibition throughout 2018. 
“It is really fantastic to see these 
accolades recognising the work 
of those employees, managers 
and owners who make sure 
that all who pass through their 
doors have a truly memorable 
experience,” said Visit England 
director Andrew Stokes.

Other Best Told Story 
accolade winners this year 
include the King Richard III 
Visitor Centre and the National 
Space Centre, both in Leicester, 
and the Mersey Tunnel Tours in 
Liverpool.

A new exhibition, Water: From 
Source to Tap opens in the 
Infrastructure Learning Hub on 
World Water Day on 22 March. 

F L O O D I N G

ICE and Wavin link up to develop  
flood management solutions

I C E

Learning Hub 
wins tourism 
award for best 
told story  

Learning Hub: Engineering stories

The ICE and Wavin have held a series of 
discussions about stormwater management

The ICE has joined forces with 
pipes manufacturer Wavin 
to help sustainable drainage 
systems (SuDS) professionals 
find new and creative ways to 
manage surface water flooding.

They brought together water 
and sewerage companies, 
local authorities, designers 
and developers to brainstorm 
solutions. 

The results were presented at 
the Wavin-sponsored ICE Water 
Refill Station at the Futurebuild 
conference in March 2019. 

The search for new solutions 
comes as the government 
prepares to publish Sewers for 
Adoption 8 guidance which is 
expected to come into effect 
later this year. The guidance 
includes the standards that 
sewers must meet if they 
are to be adopted by water 

and sewerage companies in 
England.

ICE and Wavin will also 
establish a dedicated SuDS 
community, providing a 
forum for collaboration and 
knowledge-sharing. Activities 
will include round tables, 
webinars and industry 
research. 

ICE engineering knowledge 
director Nathan Baker said: 
“Civil engineers play a vital 
role in managing our precious 
water resources, so the ICE is 
committed to providing the 
knowledge they need to tackle 
the challenges they face.

By partnering with Wavin 
on SuDS, we are supporting 
professionals in a key area of 
responsible water resource 
management, which is vital for 
a sustainable future.”

Wavin product manager – 
stormwater Martin Lambley 
said: “We have chosen to 
partner with the ICE because 
engineers find solutions to the 
big issues – from Isambard 
Kingdom Brunel to the young 
graduates who worked with 
us on innovative products as 
part of the ‘Future of Drainage’ 
campaign. 

“They are the problem 
solvers we need to help develop 
solutions to the problems that 
the UK and the world faces 
around managing stormwater.” 

Wavin will also be the 
headline sponsor of ICE’s 
forthcoming exhibition on water 
engineering, which opens to 
the public on 22 March, World 
Water Day.
l For more information, visit 
www.ice.org.uk/water
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The importance of sustainable 
drainage systems (SuDs) and 
the need to find better ways to 
manage surface water were the 
subject of a panel discussion 
held by the ICE at the Futurebuild 
conference in March.

The discussion looked at the 
ideas generated at recent SuDs 
brainstorming session –  known 
as a design sprint.

 As a strategic partner of 
Futurebuild, the ICE had an 
exhibition stand at the event 
where it raised awareness of 
sustainable water practices and 
gave information about its 2019 
water knowledge programme. 

The ICE Water Refill Station, 
sponsored by Wavin, also 
offered a drinking water refill 
point for event attendees.

Futurebuild’s seminar 
programme featured a session 
on water challenges facing the 
UK. ICE past President and 
Stantec executive technical 
director David Balmforth, was 
one of the panel members. He 
discussed development in water 
challenged areas.

ICE engineering knowledge 
director Nathan Baker said: 
“Futurebuild is dedicated to 
tackling the biggest challenges 
facing the built environment, 

Talks at Futurebuild event centre on design ideas 
generated from an earlier ICE brainstorming 
session held in partnership with pipes firm.

F L O O D I N G

ICE in sustainable 
drainage push

S T R U C T U R E S

Learning Hub  
adds bridge failure 
programme
 

The latest ICE Learning Hub 
update includes an online 
programme on bridge failure. It 
outlines causes of failure, and 
explores current approaches 
to and future techniques for 
assessing scour. The Liveable 
Cities series has also been 
updated with a look at city 
governance. Other new learning 
programmes include “Micro-
processes affecting marine 
and offshore structures”, 
“Soil movements due to deep 
excavations”, and “Making the 
most of rail assets”. Members 
can access the content at  
www.ice-vle.digits.co.uk.

R A I L

Free railway station air 
quality lecture at Great 
George Street

W A T E R

Dugald Clerk lecture 
to address future 
water supply  

The ICE is holding a free lecture 
on air quality in enclosed 
railway stations at One Great 
George Street on 8 April. Based 
on an award-winning research 
paper, the lecture will discuss 
unintended consequences for 
public health and possible 
remedial action. The lecture 
will also present further 
research from the Air Pollution 
Monitoring Campaign at 
Birmingham New Street station, 
and Network Rail’s air quality 
improvement proposals. For 
more information, visit www.
ice.org.uk/events/air-quality-in-
enclosed-railway-stations. 

The ICE’s Futurebuild 
included a water refill point

I C E

Past president 
honoured by United 
States engineers

The United States National 
Academy of Engineering has 
elected ICE past President 
Lord Mair as a Foreign 
Member for “contributions 
to underground construction 
and smart infrastructure and 
for leadership in government, 
engineering practice, research, 
and education”. He was one 
of 18 foreign members to be 
appointed this year. Others 
included Sir James Dyson, 
founder of Dyson Technology. 
The new members will be 
inducted on 6 October during 
the Academy’s Annual Meeting 
in Washington, DC. 

including sustainability, so it 
was the ideal forum for the ICE 
to share its water knowledge. 
Responsible water resource 
management is vital for a 
sustainable future and the ICE is 
supporting sector professionals 
with comprehensive knowledge 

resources.” 
The discussion focused on 

the climate change challenge 
and how the construction 
industry can help achieve a net 
positive contribution. 

The final day of the main 
Futurebuild programme also 

As part of the ICE’s water 
knowledge programme, the 2019 
Dugald Clerk lecture will address 
the issue of water supply in 50 
years’ time. The lecture will 
be delivered by Joby Boxall of 
the University of Sheffield on 
1 April at the ICE’s One Great 
George Street headquarters. 
He will discuss progress in 
disruptive research, as well as 
opportunities and obstacles for 
delivering sustainable resilient 
water infrastructure. Visit  
www.ice.org.uk/events/dugald-
clerk-lecture-water-supply-in-50-
years for more information and 
to book. 
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I C E  V I E W

APPRENTICESHIPS  
BRING VITAL SKILLS

Three years ago, I 
wrote on LinkedIn 
about our industry’s 
much-discussed skills 
shortage, questioning 
its very nature. In that  
article, I proposed that 
we need to look not 
merely at the number 
of people entering and 
staying in the industry. 
Crucially, we need to also 

examine the diversity of new skills required to deliver 
the industry targets set by Construction 2025.

Much has changed since I wrote that piece. In 
that time, policy interventions have led to the 
rejuvenation of apprenticeships in the UK. As I 
look back, I am delighted that industry has taken a 
lead on skills and sought to develop the technical 
capabilities presented by apprenticeships. While 
challenging in their implementation at times, 
developments over the last three years mean 
that we are genuinely gearing up to those skills 
challenges that we currently face and those unseen 
challenges that lie ahead.

Traditional business models, design and 
construction methods alone will not deliver the 
intelligent, integrated infrastructure demanded by 
society. Therefore, traditional engineering skills 
and the traditional means of attracting talent will 
not be sufficient to ensure the sector is skills-fit for 
the future.  

While core engineering knowledge and skills 
remain vital to the professional civil engineer, 
these need to be applied and integrated with 
digital capability across infrastructure teams, 
organisations and industry. This will be the key to 
delivering diversity in its widest sense.

It is no surprise that our current and most 
recent ICE presidents have focused on smart  
infrastructure, the digital revolution, and now the 

need to reconsider the business models and skills 
required to deliver that smart infrastructure.

This is why National Apprenticeship Week and 
the apprenticeship agenda are vital for industry 
and the ICE. New, revitalised apprenticeships offer 
an exciting model for attracting and retaining 
people with the new and varied skills that we need, 
complementing our tried and tested means of 
bringing new talent into the construction sector.  

The fundamentals of “earn while you learn” 
are not new. Many of today’s industry leaders are 
proud of their “apprenticeship” entry into civil 
engineering, but many will tell stories of hurdles 
along the way or speak of the route as running 
counter to accepted wisdom. 

Today’s apprentices have not only the same 
opportunities to succeed, but the frameworks 
and progression now offered will ensure they 
achieve structured learning, managed experience, 
professional status and recognition along the way.

I urge you to read the inspirational stories and 
case studies that National Apprentice Week 2019 is 
highlighting and celebrating. They show how these 
new apprenticeships offer a very real alternative 
means of entering the sector and pursuing a 
rewarding and professional career path. The ICE, 
employers and providers are working in ever 
closer partnership to make sure of this.
l Kyle Clough is ICE vice-president, membership

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

Kyle  
Clough

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

featured a panel session 
on engaging with the 
United Nations sustainable 
development goals (SDGs). 
ICE council member and 
Metropolitan Police Service 
construction director Emma 
Kent was one of the speakers.

“New, revitalised 
apprenticeships offer an 

exciting model for attracting 
and retaining people with the 
new and varied skills that we 
need
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L O N D O N  A N D  S O U T H  E A S T  V I E W

GETTING A GRIP 
ON CLIMATE CHANGE

Greta Thunberg, 
a 16-year-old girl 
from Sweden has 
drawn the world’s 
attention towards 
climate change. In 
an “Emperor’s New 
Clothes” style, she 
called out a room of 
dignitaries, corporates 
and climate scientists 

at the COP summit in Poland telling them: 
“You are not mature enough to tell it like it is. 
Even that burden you leave to us children.” 
Her message is bold and clear; we adults are 
reluctant to speak the uncomfortable words even 
when we have clear evidence of having less than 
12 years left (according to the Intergovernmental 
Panel on Climate Change) to turn things around 
on all aspects of our society and reduce CO2

emissions by 50%.
It’s high time we engineer a different world 

and do it fast. But what are we as civil engineers 
doing to address this urgency? Have we become 
too comfortable designing to a code for the 
ordinary conditions? Including a chapter on 
climate change on every report is not enough 
and does not absolve us of our responsibility to 
take a leadership role on tackling this challenge.

Climate change information is evolving, so 
we need to design for different scenarios and 
be transparent about the evidence on which we 
are basing our decisions and the issues we are 
grappling with. We are too often too concerned 
about alarming those we consider ill-informed, 
but we may be seriously wrong to undermine 
their intelligence. It is time we get better at 
communication.

Social value of infrastructure comes into 
play too. If we as engineers are working for 
communities then we have to look harder and 

fi nd those with the less heard voices. Because 
when droughts or fl oods hit it is the vulnerable 
who will be hit fi rst, and we are failing them if we 
are not listening to them. Diversity and inclusion 
becomes an imperative. If we are to design 
for the communities we serve, we will need to 
think beyond traditional skills. We need more 
engineers and the best of minds to help us solve 
this global problem.

Only a radical change will ensure our survival 
as an industry. The threats are there. Sidewalk 
Labs, a Google company, has just announced 
its plan to develop a light rail scheme in 
Toronto as part of a broader scheme aiming to 
bring affordable housing, heated pavements, 
raincoats for buildings and autonomous vehicle 
infrastructure to the city’s waterfront. Its 
vision is bold: “By combining people-centered 
urban design with cutting-edge technology, we 
can achieve new standards of sustainability, 
affordability, mobility, and economic opportunity.”

This is the sort of vision that civil engineering 
companies should have, we need them to be 
challenging convention and confronting climate 
change. If we do this, we are bound to attract 
millennials to our profession, and who wouldn’t 
want to work in solving a global problem?
l Anusha Shah is the founder and chief executive 
of  Plan for Earth, chair of Thames Estuary 
Partnership and co-chair of the ICE London and 
South East Diversity Task force.

Anusha 
Shah

“If we are to design for 
the communities we 

serve, we will need to think 
beyond traditional skills 
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Training Courses 

 

Sheet Piling & Cofferdams - Construction 
Heathrow: 14 Mar; Bristol: 21 Jun; Belfast: 17 Oct 

 

Ground Investigation 1 – Ground Investigation Report 
  Glasgow: 20 Mar; Cardiff: 3 Jul; Belfast: 11 Jul 

 

Ground Investigation 2 – Interpretation for Design 
Glasgow: 21 Mar; Cardiff: 4 Jul 

 

Basic Reinforced Concrete Detailing to EC2 
Heathrow: 21-22 Mar 

 

Design of Retaining Walls to EC7 
Heathrow: 26 Mar; Birmingham: 10 Apr; Bristol: 1 May 

 

NEC4 – Engineering & Construction Contract 
 Manchester: 3 Apr; Belfast: 2 May 

 

Commercial Awareness 
Heathrow: 9 May; Bristol: 5 Jun; Manchester: 3 Jul 

 
 

Drainage & Environmental  
Drainage Design (Foul & Surface Water) 

 Belfast: 21 Mar; Glasgow: 11 Apr; Manchester: 16 May; Cardiff: 6 Jun 
 

SuDS – Engineering Aspects  
Cardiff: 28 Mar; Heathrow: 3 Apr; Birmingham: 8 May; Glasgow: 4 Jul 

 

Flood Risk Assessments 
Cardiff: 3 Apr; Glasgow: 20 Jun 

 

Land Drainage Law for Non Legal Professionals 
Manchester: 11 Apr 

 
 

Health, Safety & Welfare 
Legislation 

Birmingham: 2 May; Bristol: 22 May; Glasgow: 6 Jun 
Site & General Safety 

Bristol: 4 Apr; Birmingham: 12 Jun; Glasgow: 17 Sep 
 

CDM Regs for Designers 
Cardiff: 21 Mar; Bristol: 15 May 

 

CDM Regs and Compliance 2015 
Heathrow: 28 Mar; Manchester: 30 Apr; Cardiff: 26 Jun 

 
 

Highways & Bridges 
(Endorsed by IHE for CPD) 

Bridge Inspector Certification Scheme NHSS31 
Cardiff: 14 Mar; Heathrow: 23 May; Bristol: 13 Jun 

 

Highway Drainage Design 
Bristol: 21 Mar; Manchester: 10 Apr; Belfast: 5 Jun 

 

Asphalt Technology 
 for Civil Engineering Construction 

Belfast: 5 Apr; Cardiff: 12 Apr; Glasgow: 17 May 
 

Highway Law   
Belfast: 11 Apr; Heathrow: 15 May 

 

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

Looking for your next career opportunity?
Browse and apply online: newcivilengineercareers.com

Job title: Head of Iconic, Complex Bridges

Salary: Competitive

Location: Birmingham or London

Our Bridges and Civil Structures team is involved 
in some of the UK’s most high profi le, complex and 
stimulating projects that are diverse and technically 
demanding. We have an enviable reputation in the 
delivery of some of the UK’s and indeed the world’s 
most prestigious and challenging projects. Our 
current client portfolio includes the Department of 
Transport, Highways England, TfL.

Link: http://bit.ly/ArcadisIconic

Job title: Technical Director – Bridges & Civil Structures

Salary: Competitive 

Location: Croydon, Birmingham and Glasgow

As a Technical Director you will be required to assist 
in driving the strategy of Technical Excellence, you 
will have multi-faceted roles ensuring technical 
quality of the project outputs, supporting pursuit to 
win strategy, business development and marketing 
our innovation.

Link: http://bit.ly/ArcadisTech

Job title: Planning Engineer

Salary: Competitive

Location: Kilsyth, Glasgow

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. We work with P6 and Synchro. 
Although experience is important, we would be happy 
to discuss training opportunities with experienced 
sub-agents who can demonstrate strong IT skills.

Link: http://bit.ly/BAMplan

Job title: Senior Engineering Geologist

Salary: £37,789 to £41,988 per annum

Location: Keyworth, Nottingham 

The British Geological Survey is an applied 
geoscience research centre that is housed in UK 
Research and Innovation and affi liated to the Natural 
Environment Research Council. BGS has an annual 
budget of approximately £60 million and employs 
650 people. It has two main sites, a head offi ce in 
Keyworth near Nottingham and the Lyell Centre, 
which is a collaboration with Heriot Watt University.

Link: http://bit.ly/BGSkey

Job title: Project Controls Director - Rail/Infra

Salary: AED 50k per month

Location: United Arab Emirates 

The Director of Project Controls will provide technical 
and resource support to project managers within 
the Transportation Sector on all matters relative to 
project planning and scheduling, cost estimating and 
monitoring, and quality review. You will report to 
the Vice President – Transportation and will support 
oversight on projects from the start through to 
completion.

Link: http://bit.ly/MenasaPCD

Job title: Assistant Civil Engineer

Salary: £25,673 - £28,428

Location: Cheshire or Staffordshire  

The post is part of Forest Enterprise England’s Central 
Forest District team and will be based at Delamere 
(Cheshire), or Cannock Chase (Staffordshire), a 
sub - offi ce of the District headquarters at Sherwood 
(Nottinghamshire). The District is led by Forest 
Management Director, Paddy Harrop, directly employs 
over 140 staff and manages approximately 30,000 
hectares of The Public Forest Estate.

Link: http://bit.ly/ForestryACE
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#ChangeTheWorld

Are you passionate about reneweable energy, 
sustainable water use and environmental management?

We believe engineers are shaping and improving the world we live in, and to do 
that we need your inspiration, your insights, your energy and your expertise! 

We are hiring several exciting positions in sales, management, and various 
environmental and technical disciplines. 

Read more and apply online at newcivilengineercareers.com

Civil Engineering jobs 
with a difference

High-tech ships and submarines 
need high-tech infrastructure. We 
need construction and infrastructure 
professionals to help us create the 
naval base of the future.

 Find out more at 
www.babcockatdevonport.com

babcockinternational.comMarine |  Land |  Aviation |  Cavendish Nuclear



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 Airports, Inmarsat on 16 May 2019
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