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

 INFRASTRUCTURE MUST 
UNDERPIN URBAN GROWTH

he proportion of the world’s population expected to be 
living in cities in the future just keeps rising. The Unit-
ed Nations (UN) now estimates that 68% of the world’s 
population will live in urban areas by 2050 and that 
shift in residence of the human population from rural 

to urban areas combined with the overall population growth could add 
another 2.5bn people to urban areas by 2050.

Globally then, the numbers alone present a huge logistical challenge 
and surely an engineering one. But what is the engineering answer?

Reading around the subject, many believe it rests in the “smart 
city” concept; a sweeping term that has been around for a decade or 
more now and which broadly implies that cities of the future will be 
technologically-enhanced through collection and use of data in bold 
new ways that mean space is better used and life is made easier and 
more efficient. Here we are talking delivery robots taking vans off  
congested streets; traffic lights that respond to pedestrian flows as 
much as vehicle flows; and modular roads and pavements that auto-
matically heat up before a winter storm so snow melts on contact.

Google sister company Sidewalk Labs is perhaps closest to really 
starting this journey. It is at its core a developer, seeking to design, 
deliver and operate city districts of the future. Starting with Toronto, 
it is working in partnership with the tri-government agency Waterfront 
Toronto and the local community to design a district in the Canadian 
city’s Eastern Waterfront district.

“By combining people-centred urban design with cutting-edge tech-
nology, we can achieve new standards of sustainability, affordability, 
mobility, and economic opportunity,” it says. It is a big vision, but still 
one very much in its infancy: a spade has yet to strike ground to build 
even one of the proposed 2,500 homes let alone on the promised light 
rail scheme to link the district to the city centre.

So realistically, what are engineers going to be needed to deliver? 
We take our lead this month from property investment management 
firm Colliers International, whose painstaking research shows that the 
cities that are growing fastest and seen as most desirable are the ones 
that are seriously investing in traditional infrastructure – not smart in-

frastructure.
It cites London and projects like Crossrail and the Northern Line  

Extension both of which, while still incomplete, have already driven 
demand for property in “new inner suburbs” of Stratford, Battersea 
and White City. And it also points to Paris and its spectacularly ambitious 
Grand Paris Express where 200km of new metro lines – the equivalent 
of the existing network – are being built between now and 2030 and are 
already driving a swing in demand for office space from the city centre 

to the inner suburbs that will be served by the new lines.
It goes to prove once again the value of major infrastructure projects 

such as High Speed 2 and Crossrail 2 – and the importance of our industry 
agreeing deliverable prices and sticking to them, so that public and 
political backing can be secured and maintained.

The National Infrastructure Commission set out the need very clear-
ly in its National Infrastructure Assessment, published last June. It 
called for Crossrail 2 funding London, but also for the Northern Pow-
erhouse Rail linking the major cities of Liverpool, Manchester, Leeds, 
Sheffield, Hull and Newcastle and a boost in funding totalling £43bn to 
2040, with cities given stable five-year budgets, starting in 2021.

The government promised to respond within one year and that 
clock is now ticking loudly. The evidence suggests that big infrastruc-
ture is what is needed. The government now needs to back it. 
l Mark Hansford is New Civil Engineer’s editor

New Civil Engineer

“The cities that are growing  
fastest and seen as most  

desirable are the ones that are seriously 
investing in traditional infrastructure – 
not smart infrastructure

T
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provision is also clearer in cities, 
those who receive the benefits have 
usually paid for it.

Despite these opportunities, 
financing remains a problem, 
particularly for roads, where the  
link between use and payment 
remains weak. 

The ICE’s policy paper on a 
pay as you go approach for the 
busiest roads in England, published 
in March, highlights the public 
appetite to move towards road user 
charging if a clearer link between 
payment and use can be created. 

But there is also a need to evolve 
our thinking about cities and how 
infrastructure will be used. 

The UK government’s recent 
Future of mobility urban strategy 
paper outlines the tentative steps 
being taken to maximise the benefits 
of transport innovation in cities and 
towns (see feature p28). 

The proposals carry with them 
the opportunity to make better use 
of existing transport infrastructure 
assets.

As part of the ICE’s international 
work this year, we will be looking 
at the particular challenge of urban 
sanitation. 

This follows on from the Global 
Engineering Congress last year, 
and forms part of the ICE’s Water 
Knowledge Programme for 2019. 

United Nations Sustainable 
Development Goal 6.2 has the aim 
that we “by 2030, achieve access to 
adequate and equitable sanitation 
and hygiene for all, and end open 
defecation, paying special attention 

Cities present major  
engineering challenges

ities, or more broadly, 
urban environments, 
have been with us for 
thousands of years. 
Despite this, and with 

rapid urbanisation, the challenges of 
delivering the infrastructure cities 
require still persist, with these areas 
often playing catch-up with demand 
rather than being one step ahead.

Without infrastructure, cities 
could not function. Some of the 
common challenges coming to the 
fore include water and sewerage 
provision, roads congestion and 
energy.

In cities where these challenges 
are acute, the economic and social 
ambition of inhabitants will be 
dented. Getting ahead of these is 
therefore important to unlock the 
ambition of places. 

An oft cited example of challenges 
around water provision is that 
of Cape Town: where the lack of 
infrastructure and a slow response 
by successive governments to rapid 
urbanisation has resulted in limits 
being placed on water use as the 
city could literally run out of water. 

The failure to upgrade infra-
structure across the country has 
also delivered the knock-on effect 
of river water supplies becoming 
contaminated.

Providing the finance to make 
investments in infrastructure 
should, in theory, be easier in cities 
where the population is denser. 
There is a ready supply of funding 
available through user charges. 
The line between user benefits and 

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

C

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

to the needs of women and girls and 
those in vulnerable situations”.

Compared to other Sustainable 
Development Goals and targets, 
progress in sanitation is reported 
to have been much slower. With 
rapid urbanisation, achieving 
urban sanitation and hygiene 
improvements is also becoming an 
increasing challenge. 

While there is no shortage 
of successful small-scale urban 
sanitation projects, the challenge 
has been to achieve long-term 
change on a larger scale. 

Identifying more sustainable 
delivery examples, along with 
workable solutions, would see 
engineers playing a leading role 
in making cities more habitable 
through achieving the UN 
Sustainable Development Goals.

l Please address any comments 
about the Lighthouse column to 
policy@ice.org.uk

“Financing 
remains a 

problem, particularly 
for roads, where  
the link between  
use and payment 
remains weak
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T R A N S P O R T
Transport for London (TfL) has set 
aside £19.6bn to build six line 
extensions across its Underground, 
Overground and tram networks by 
2038. The fi gure was revealed in 
papers for TfL a board meeting. No 
funding breakdown for each project is 
given. Projects include the Bakerloo 
line extension to Lewisham, the under 
construction Northern line extension 
to Battersea and a proposed £1.5bn 
extension of the Elizabeth line to 
Ebbsfl eet. There is also a plan to 
extend the Docklands Light Railway to 
Thamesmead; the London Trams 
network to Sutton; and the 
Overground to Barking Riverside. 
Although the funding has been set 
aside for the extensions, the report 
says that their size, complexity and 
expense means that they will require 

bespoke funding and delivery plans, 
as was the case for Crossrail 1 and the 
Northern line extension. These 
include developer contributions and 
land value capture schemes.

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

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

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

Ten privately-fi nanced rail proposals 
are still in the running for government 
backing as part of the Department 
for Transport’s (DfT) call for 
ideas. The department is engaged in 
conversations with backers of 10 
proposals submitted as part of the 
market led proposal (MLP) 
competition which took place last 
year. In all, 30 ideas were tabled, with 
the DfT rejecting two thirds out of 
hand. The DfT sought MLPs in March 
last year to encourage more privately 
fi nanced rail schemes. The nature of 
the 10 schemes has been kept under 
wraps, with the DfT saying “disclosure 
at this stage may prejudice the 
commercial interests of the 
proposers”.

TfL sets aside £20bn for six 
Tube, tram and Overground 
line extension projects

“Their size 
complexity 

and expense means 
that they will require 
bespoke funding and 
delivery plans

KEY STATS
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S T R U C T U R E S
R E C O R D  B R E A K I N G 
L I F T  B R I D G E  P L A N 
F O R  T H A M E S  AT 
R O T H E R H I T H E

The world’s longest and tallest 
vertical lift bridge could be built 
across the River Thames, New Civil 
Engineer can reveal. Transport for 
London (TfL) has opted for a 90m tall 
vertical lift bridge, which spans 180m, 
as its preferred option for the 
Rotherhithe Crossing, according to 
confi dential TfL documents seen by 
New Civil Engineer. It is understood 
that the pedestrian and cycling 
bridge’s concrete towers will be 90m 
tall and 15m wide, while its deck will 
lift to a height of 60m, making it the 
longest and tallest vertical lift bridge 
in the world. The bridge deck itself 
will be 8m wide, 12m above high tide 
level and 180m long. The proposed 
crossing connecting Rotherhithe with 
Canary Wharf would be 10m longer 
than the Arthur Kill bridge in New 
York, which is currently the longest lift 
bridge in the world. The original cost 
estimate for the bridge was set at 
£300M to £400M. TfL has yet to 
confi rm if there has been any change 
to the costs.
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S T R U C T U R E S

SPHERICAL 
CONCERT 
VENUE
Plans for a 21,500 
capacity entertainment 
venue in Stratford, east 
London have been 
published by US venues 
operator Madison 
Square Garden Company. 
It plans to build the 
spherical structure close 
to the former Olympic 
Park in Stratford. 
Planning application 
documents say the 
building will be 120m in 
diameter, and 90m high, 
covering 2.98ha. The 
sphere will sit on a 
four-storey base. 

S T R U C T U R E S
T U L I P  T O W E R 
W I N S  C I T Y  O F 
L O N D O N  P L A N N I N G 
A P P R O VA L

The proposed Tulip tower has been 
approved by the City of London 
planning and transportation 
committee. Designed by architect 
Foster & Partners, the 305m high 
structure will be the City’s tallest 
tower and will be just 10m shorter 
than the Shard, the UK’s tallest 
building. The resolution to grant 
planning permission for the Tulip was 
passed by 18 votes to seven.

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

The Offi ce of Rail and Road is to 
impose fi nancial sanctions for 
underperforming routes and 
operators as well as reducing or 
removing lucrative bonuses handed 
out to Network Rail bosses. The new 
policy allows the regulator to target 
areas where underperformance would 
have the most serious impact on 
passengers, freight customers and 
funders.

B U S I N E S S
MOT T MACDONALD 
CHAIR KEITH 
HOWELLS TO RETIRE 
AFTER EIGHT YEARS

Mott MacDonald chairman Keith 
Howells is to retire in June after being 
in the position since January 2011. 
Howells confi rmed the news at the 
company’s annual general meeting. 
Howells has worked at the company 
for 40 years and has worked on 
projects in over 20 different countries. 
Before taking on the position of 
chairman, Howells had served as 
managing director for six years.
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GENDER PAY GAP CHANGES FROM 2017/18 TO 2018/19
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18.4%. But this year the median gender 
pay gap from the roads body has jumped 
11 percentage points to +9.6%. 

Many other employers in the civil 
engineering and construction sectors 
including Interserve Engineering, Laing 
O’Rourke and Yorkshire Water reported 
widening gender pay gaps over the last 
12 months. 

Last year all UK firms with 250 or 
more employees were, for the first time, 
required to report the gender pay gaps  

T he end of March marked the dead-
line for public bodies to report 
their second set of annual gender 

pay gap statistics, while private compa-
nies were due to report in the first week 
of April. 

One year on from the first set of 
figures, things seem to have got worse 
for construction firms and infrastructure 
bodies.  

Both companies in charge of the UK’s 
biggest infrastructure projects have 
worryingly reported widening pay gaps 
this time around. 

High Speed 2 (HS2) promoter HS2 Ltd 
reported a median gender pay gap of 
28% for 2018/19, an increase of three 
percentage points on last year. Mean-
while, Crossrail Ltd reported its median 
gender pay gap as 34.5%, a 1.3% jump on 
its previous annual report.  

Roads fared no better than rail. Last 
year Highways England had a negative 
pay gap, with median salaries for women 
exceeding those for men. Its median 
gender pay gap was -1.4% last year, well 
below the 2017/18 nationwide average of 

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

B U S I N E S S

within their organisations.  
Most organisations work out the gap 

by calculating the difference between 
the median hourly salaries earned by 
male and female employees. The median 
pay figure is the mid-point in the organi-
sation’s range of hourly earnings.   

If an organisation has a 10% gap, it 
means that median pay for women is 
10% less than it is for men. If the figure 
is negative, for example -10%, it means 
the median pay for women is 10% higher 
than it is for men. 

The figures must be calculated using 
a specific “snapshot”’ date, which is 31 
March for public sector organisations 
and 5 April for businesses and charities. 
That data must be published within a 
year of collection. 

On its website, Highways England 
downplays the change by comparing two 
different statistics: the 2018/19 median 
gap of 9.6% and the 2017/18 mean gap 
of 5.4%. The mean gender pay gap is 
essentially the difference in the overall 
average hourly salaries earned by men 
and women. It is used less as it can be 
skewed by a small number of higher 
salaries. 

A more accurate representation would 
be to compare both medians – this 
shows the 11 point jump.   

Elsewhere in the industry, many  
companies reported minor or no  
changes in their gender pay gaps.  

The disappointing set of results comes 
despite all corners of the industry 
actively lobbying and calling for better 
diversity and gender representation in 
the sector.  

One such lobbyist, Costain chief exec-
utive and current ICE President Andrew 
Wyllie, reported only a minor positive 
change in his company’s gender pay gap. 

Network Rail, in its Supply Chain 
Charter commits to “value and harness 
the diversity of our people”. But it also 
reported no change in its gender pay 
gap, which is currently 11%.   

But is poor gender pay performance a 
sign of better recruitment of women into 
junior positions in the industry?  

Women into Science & Engineering 
chief executive Helen Wollaston, who 
heads the campaign to increase gender 
balance in science, technology, engineer-
ing and mathematics (Stem) subjects 
said that increasing recruitment of  

Mind the (gender pay) gap
One year on from the first gender pay gap figures were revealed, the 
industry has little progress to report, or does it? 

Inside Track
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28%
HS2 Ltd gender pay gap

 34.5%
Crossrail Ltd gender 
pay gap  

T H E  B I G G E S T  I S S U E S  O F  T H E  M O N T H  E X P LO R E D
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The start of the High Speed 2 (HS2) 
construction programme has been 
pushed back again as contractors 

struggle to keep the project to its £56bn 
target build cost.

HS2 Ltd confirmed that it had put back 
the notice to proceed (NTP) for the main 
civil works packages until an undis-
closed date “later this year” – with  
November tipped by many to be the lat-
est date. This is to allow the contractors 
to cut construction costs further.

The main civils works contracts are 
divided into two stages, with HS2 Ltd 
giving the NTP at the end of stage one 
which focuses on concept/scheme 
design. 

During this phase, contractors work 
with HS2 Ltd to finalise cost estimates 
ahead of the award of the NTP which 
triggers the start of construction.

Yet, while the start of construction has 
been delayed by a further six months – 
after already being pushed back  
from February – the opening date for 
phase 1 connecting London and Birming-
ham remains fixed at 2026. 

women into junior positions such as 
apprentices could be skewing figures.  

“We can expect to see the gender pay 
gap widen before it shrinks for some 
male dominated companies,” she said. 
“This will happen if they have been  
successful in their efforts to attract 
more women into their organisations 
through their apprenticeships or gradu-
ate schemes. 

“The challenge now is to provide a 
positive experience with development 
opportunities so that these women stay 
and move up through the ranks.” 

Looking at the percentage of women 
in the lower pay quartile, HS2, Crossrail 
and Highways England all reported an 
increased percentage of women making 
up their lowest paid workers. HS2 in 
particular reported that 58% of its staff 
in the lowest pay quartile were female,  
a 17 percentage point jump on the  
previous year.  

This may not be conclusive proof of 
why the gender pay gap seems to have 
worsened in the last year, but it does 
show that efforts are being made to 
open the industry to women.

“It is important that you develop a 
culture that supports and increases in-
clusion so that women want to work for 

H I G H  S P E E D  2

Xxxxx xxxx xxxxx

Inside Track

This work involves building  
230km of new high-speed line with 
around 40km of 8.8m diameter twin  
bore tunnel, ventilation shafts, main-
tenance depots, numerous viaducts, 
bridges, cuttings, overhead lines to be 
installed, commissioned and tested in 
just six years.

The original HS2 documents set out a 
construction programme of almost eight 
years starting in spring, 2018. But can 
it still physically be done, and within 
budget?

Building the tunnels along the line 
will form one of the major parts of the 
construction programme.

Using Crossrail as an example, it took 
three years working 24 hours a day,  
seven days a week, with eight tunnel 
boring machines (TBMs) to complete 
21km of twin bore tunnels. 

The Crossrail TBMs were 6.6m in di-
ameter, and the HS2 ones will be 8.8m in 
diameter, although one tunnelling expert 
told New Civil Engineer that the larger 
diameter would not make a discernible 
difference in the speed of the machines.

To keep the same pace, which it would 
need to do to stay on track, HS2 would 

Construction start date pushed back again  
amid struggle to keep a lid on costs

Contractors are under pressure to further drive down costs

you, they want to stay working for 
you and they can see opportunities to 
progress through the management  
structure,” Wollaston adds.  

Long-term change in the industry 
will take time however, and it may 
be some time before the fruits of 
labour can be harvested, but it must 
not dampen employers’ efforts, says 
Network Rail chief executive Andrew 
Haines.  

“[The Network Rail] gender pay gap 
stands at 11.2%, which is better than 
the UK average, but still a long way 
from where we want it to be,” he says.   

“We believe that a diverse workforce 
is a better workforce. It will take time, 
but I truly believe that reducing the 
gender pay gap will help us have the 
right people in place to deliver the 

railway passengers deserve.” 
Meanwhile, an HS2 Ltd spokesperson 

said the company was working on a pilot 
scheme to remove identifying informa-
tion from job applications to reduce 
potential bias. This is called blind 
recruitment.  

“HS2 Ltd has put in place a number of 
measures to help redress gender balance 
within the organisation and the industry. 
We have piloted blind recruitment which 
fully anonymises applications, and this 
has resulted in dramatic increases in 
shortlisting and hire rates for women.”  

So while the gender pay gap widening 
makes ugly reading and is somewhat 
inexcusable, the push to remove bias 
in recruitment and open more junior 
positions up to women is a silver lining 
to cling on to.

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

“We can expect 
to see the 

gender pay gap widen 
before it shrinks for 
some male dominated 
companies
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2017/18 2018/19
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therefore need something near 16 TBMs.
But this poses its own problems. Given 

that the HS2 TBMs will most likely be 
bespoke, at least 18 months would be 
needed from ordering them to getting 
them on site. 

“HS2 is going to have to be care-
ful,” another tunneller told New Civil 
Engineer. “Sixteen TBMs is a large order, 
which could add a significant amount of 
time to procure.

“With a minimum of 18 months to  
get them to site, then say three years to 
build the tunnels, that’s four and a half 
years. 

“That doesn’t leave the longest time 
for fit out and testing. You’ve only got to 
look at Crossrail to see that.”

A separate major project source said 
the process could be speeded up if HS2 
Ltd procured the TBMs now on the con-
tractor’s behalf – something HS2 Ltd has 
yet to publicly explore.

Heathrow expansion ploughs on 
despite judicial review

A I R P O R T S

Heathrow pushes ahead

Heathrow airport expansion  
bosses are proving resolute in 
pushing on with plans to build a 

third runway, taking all  
hurdles in their stride. 

Five legal challenges to the expan-
sion programme – from Heathrow Hub, 
environmentalists, London mayor Sadiq 
Khan and local councils – were simulta-
neously heard at the High Court at the 
end of March.

 They were mounted after the House 
of Commons voted in favour of building 
the runway, approving transport sec-
retary Chris Grayling’s National Policy 
Statement (NPS) by 415 votes to 119, in 
June last year. 

Judges have yet to hand down their 
decision following the hearing. A ruling 
is expected by the end of May. 

This may find that the NPS, setting 
out the government’s support for a third 
runway, be quashed or revised. If this 
happens, Grayling would be forced to 
draft a new NPS if he still wishes to push 
forward with the expansion programme, 
which would require another parliamen-
tary vote for approval. 

The ruling could also be appealed, 
possibly resulting in further uncertainty 
for those seeking to expand Heathrow.

“From a commercial certainty point of 
view it could be difficult for Heathrow,” 
Friends of the Earth legal head Will Run-
dle told New Civil Engineer.

But, Heathrow Airport Ltd has  
remained dogged in its pursuit of expan-
sion. Expansion programme director Phil 
Wilbraham says legal challenges have 
not impacted plans for the third runway 
to be operational by 2026.  

He confirmed that Heathrow plans to 
begin construction in 2021 and procure 
construction partners for the runway as 
in late 2019. 

“Initially we will be starting with 
demolition, site clearance and utility 
diversions. 

“Then we will go into a major civil en-
gineering project, which will be around 
[work] like earthworks,” he says. 

Construction of the third runway 
would take place afterwards, Wilbraham 
revealed. 

Heathrow has also revealed a shortlist 
of 18 offsite construction sites to help 
deliver its third runway. 

It includes sites managed by Balfour 
Beatty in the West Midlands, Severfield 
in Yorkshire and the Humber, John Gra-
ham Construction in Northern Ireland 
and Tata Steel in Wales.

In the meantime, backers of alterna-
tive expansion plans have ramped up 
their efforts in recent months. 

Shadow chancellor John McDonnell 
told New Civil Engineer in March that he 
supported expanding “regional airports 
or Gatwick” before Heathrow.

Heathrow Hub has argued that  
extending one of the existing runways at 
Heathrow would be more cost effective 
than building a third runway.

Meanwhile, fellow rival the Arora 
Group has submitted its own plans to 
expand Heathrow. 

It claims it can increase capacity to 
130M passengers per year for £14.4bn 
compared to the £31bn, Heathrow pro-
poses to spend. 

Arora will focus on adding new ter-
minal capacity between Terminal 5 and 
the M25, avoiding the need to redevelop 
existing terminals. The third runway 
would still be installed by Heathrow 
under its plans. 

Heathrow bosses are not completely 
opposed to this plan, but say they are 
best placed to take the idea forward.

B Y  S A M  S H O L L I

High Speed 2: 
Pressure on costs

40km
Length of bored tunnel 
required on HS2

16
Number of tunnel boring 
machines HS2 will need 
to keep on schedule



remaining £25M the following year.
ClientEarth criticised this, claiming that 

Highways England was “sitting on money”. 
Highways England has hit back saying 

that over the last three years spending 
had been on relatively low cost research 
and investigation work.  

Away from the Highways England’s 
network, an enormous disparity in UK 
road funding has been highlighted, in  
the Asphalt Industry Alliance’s (AIA)  
Annual Local Authority Road Mainte-
nance (ALARM) survey. 

Some local authorities spend just 
£3,000 per mile to maintain their road 
network, but others can spend as much 
as £118,000 per mile. 

The ALARM report does not name the 
local authorities specifically, but it does 
reveal that a funding gap exists across 
England and Wales. The authority with 
the lowest road maintenance budget is 
identified as being in Wales, spending 
£3,000 per mile. The local authority with 
the biggest funding pot is in the North 
West, with £118,000 per mile to spend. 

So while there is money to be spent, 
it would appear that not everyone is 
getting their fair share of the pot.

F ixing potholes, reducing congestion 
and lowering emissions have long 
been the three main scourges for 

those tasked with improving the UK’s 
roads. 

And for as long as most would care to 
remember, a lack of funding and resourc-
es has been blamed for poor results. 
Now, that tide seems to be turning.  

In the past few weeks the government 
has launched a £200M fund specifically 
for road maintenance and pothole  
repairs. And in London an innovation 
consortium of nine wide ranging organi-
sations has been established to combat 
issues arising from roadworks. 

Meanwhile Highways England has an-
nounced that it is to ramp up spending 
to tackle air pollution, with £92.3M of a 
£100M pot of money still to be used up.

During the last four years, Highways 
England has spent just £7.7M of the fund 
which was set up in 2015 to improve air 
quality near main roads.

But the roads operator now plans to 
ramp up spending, releasing an addition-
al £67.3M in the next 12 months and the 

B Y  R O B  H O R G A N

B Y  R O B  H O R G A N

H I G H WAY S
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Road repair budgets are back in the spotlight  
as Highways England releases unspent budget

But disparities in local authority maintenance budgets remain

Inside Track

 

C R O S S R A I L

Overspend triggers  
MPs’ demands for 
greater clarity 

Promoter pressed to detail spending

J ust as Crossrail’s fortunes looked 
like changing, the most damning of 
assessments has been laid at its door. 

Crossrail bosses had reason to be 
relatively upbeat this month as plans for 
an extension to Ebbsfleet were buoyed 
by the release of almost £5M in govern-
ment cash for the route’s development, 
and Transport for London tied up a deal 
to sell and lease back Crossrail trains, 
freeing up £1bn in transport cash. 

But if Crossrail has taught us any-
thing, it is to remain pessimistic. 

A report by the House of Commons 
public accounts committee has accused 
bosses at the Department for Trans-
port (DfT) and Crossrail Ltd of having 
a “laissez-fair” attitude to the project’s 
overspend and demanded they reveal ex-
actly how an additional £2.8bn of funding 
will be used to complete the line.

The committee also revealed that it 
was “sceptical” that the project will be 
delivered by the revised 2020 comple-
tion date and added that it was “not con-
vinced […] that the additional £2.8bn of 
funding provided will be enough”.

In July 2018 the government  
announced an additional £590M of 
funding for the programme. After further 
cost increases and delays, in Decem-
ber 2018 the government announced 
£2.15bn of additional funding, bringing 
the total budget to £17.6bn.

Consequently, the committee has  
demanded to see exactly how the extra 
funding will be spent to ensure the  
project remains “value for money”.

The committee also criticises the 
DfT and Crossrail Ltd for failing to take 
responsibility for “the costs of this 
project [being] allowed to spiral out of 
control”, as well as slamming both for 
being “unable to identify the root causes 
of the programme unravelling so quickly 
and so disastrously”. 

Road maintenance 
budgets vary widely
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closures at the crossing have  
stifled business between Essex  
and Kent.

The project remains controversial 
as it cuts through a swathe of green-
belt land. Minimising its impact on 
the surrounding landscape, environ-
ment and local communities during 
and after construction is therefore 
Jones’ primary concern.

“The importance of managing the 

Gearing up to  
deliver the Lower  
Thames Crossing

he £6bn Lower 
Thames Crossing east 
of London will be the 
biggest single road 
upgrade since the 

M25 was completed 30 years ago. 
It seems appropriate then, that 

the man who spent almost a decade 
overseeing the M25’s £6.2bn mainte-
nance and upgrade contract is now 
at the helm of Highways England’s 
23km long Lower Thames Crossing 
mega project. 

Ex-Connect Plus chief executive 
Tim Jones took on the role of Lower 
Thames Crossing project director 
in 2017 when the project was still in 
its infancy. 

Since then a preferred route has 
been announced, ground investiga-
tions have started, and the largest 
ever consultation for a road project 
has taken place. 

And in February tender informa-
tion was published in the Official 
Journal of the European Union 
to engage suppliers for the up to 
£6.8bn scheme. 

The new six lane motorway link 
will form part of the strategic road  
network and run from the M2/A2 
junction in Kent, through twin 4km 
long, 16m diameter tunnels under 
the River Thames, and via Thurrock 
to connect into the M25 at junction 
29 in Essex.

The crossing will ease congestion 
on the Dartford crossing around 
8km to the east. Regular delays and 
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environment is what I’m looking for, 
the surroundings and the communi-
ties,” says Jones.

“I will always be sensitised for 
design and want to leave something 
that we’re proud of and is sensitive 
to the environment we’re going 
through.”

Construction will involve rerout-
ing two “enormous” gas mains, 
moving multiple telecom cables, 
a major archaeology programme, 
tunnelling through complex ground 
conditions – including a Victorian 
landfill site – and connecting into 
two key, live motorway junctions 
one at either end. 

In October last year plans were 
announced to lower the noise and 
visual impact of the crossing on 
the local community by putting the 
road into a 5m to 6m deep cutting.

This environmental awareness 
has also been demonstrated by the 
project’s work with government 
design advisor The Design Council, 
which Jones says brought a “great 
sensitivity” to the team. 

Jones says he has learned from 
working on projects such as the 
Docklands Light Railway (DLR) in 
east London.

He now thinks the DLR  
design team should have done more 
to make the railway fit into the local 
environment.

“I think looking back at the early 
days of the DLR, I think we could  
have done an awful lot of better 

“I  want to leave 
something 

that we’re proud of 
and is sensitive to the 
environment we’re 
going through
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“Are our 
standards too 

high? They are there 
to be challenged. You 
need people who are 
prepared to confront it 
for the right reasons 

things to make it a little bit more 
effective,” he says. 

“If you look at the initial railway 
from Island Gardens to Stratford,  
subsequent designs changed signifi-
cantly and they’re a lot softer and fit 
the landscape much better…. what 
I’ve taken on board is that we can’t 
build infrastructure that’s brutal to 
the environment.”

On the Lower Thames Crossing, 
green bridges are on the agenda, air 
quality is a major challenge and the 
carbon footprint is under scrutiny. 

Feeding into this, contractors will 
be encouraged to make “sensible” 
challenges to Highways England’s 
standards to improve the project’s 
efficiency, design aspirations and  
cost effectiveness. 

“Highways England is open to  
sensible challenges to doing things 
better,” he says. “Are our standards 
too high? They are there to be 
challenged. You need people who are 
prepared to confront them for the 
right reasons.”

Which brings him round to inno-
vation. An innovative contractor is a 
must he says. 

Modularisation of structures, offsite 
construction over and above what is 
normal, and finding ways to overcome 
the challenges tunnelling and building 
in complex ground conditions present 
opportunities for this.

“What do I want from my designers? 
We want them looking at it through a 
different lens,” he says.

Those working in the funding pack-
age for the mega-project were thrown 
a curve ball in last year’s Autumn 
Spending Review when chancellor 
Philip Hammond decided to scrap 
privately financed PF2 contracts.   

Shortly after the announcement, 
Highways England chief executive 
Jim O’Sullivan revealed to New Civil 
Engineer that the project would now 
be wholly publicly funded. 

Jones believes the move will 
improve engagement with the supply 
chain as previously some UK con-
tractors had shunned the project, not 
wishing to expose themselves to PF2 
contracts. 

The change of funding will open up 
the market, says Jones. He expects 
“all the major players” from the UK 
and Europe to bid for sections of the 
project. 

Although the breakdown of budgets 
for the second road investment strat-

egy (RIS2) has not been published, 
Jones says a “large amount” of the 
funding for the project has been ac-
counted for in the RIS2 funding. While 
the project is waiting for more cash 
from the government, this funding will 
be enough for the development phase 
and to start the delivery phase, “but 
clearly not all of it” he says. 

Jones is in no doubt that the 
government is committed to allocat-
ing the remaining funds the project 
needs. 

The road will be built using an NEC 
target cost contract with variations, 
which Jones says is normal for a proj-
ect of this size. 

How the road will be split into 
different packages has still to be  
determined. A decision about  
whether the construction contract 
will include a post construction  
maintenance period has also to be 
made. 

The team is to start ground 
investigations in the Thames in the 
summer. It also has to analyse the 
“phenomenal” number of consultation 
responses. 

On the back of this he says there 
will be some additional consultations 
to build on the design. LTC Cascade, a 
joint venture between Arcadis, Jacobs 
and Cowi has undertaken initial 
designs and will take the project up 
to its Development Consent Order 
(DCO) application.

The new road is expected to open 
in 2027. 

KEY FACTS

£6bn
Cost of Lower 

Thames 
Crossing

4km
Length of 

tunnels under 
the Thames
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connect north Kent 
with south Essex



H I G H  S P E E D  2
LOWERING HS2 SPEEDS 
WILL SAVE MONEY

I am sure that many people have 
said that an easy way to reduce 
the cost of High Speed 2, for no 
significant loss, would have been to 
lower the design speed.  

The current design speed seems 
to have been chosen for no better  
a reason than the “Boys Toys”  
logic of wanting a train as fast as a 
French one. 

Perhaps HS2 Ltd could produce 
the figures justifying the current 
design speed, with the higher 
maintenance costs, higher braking 
forces on structures, severe 
vertical and horizontal alignmental 
requirements, and increased 
earthworks? 
Alistair Muir, posted online  
on article headed “HS2 seeks 
consultants to keep costs under 
control” 

H I G H W A Y  M A I N T E N A N C E
POTHOLE REPAIRS ARE 
NOT ROCKET SCIENCE 

The government has stated that 
there has been a 20% increase in the 
filling of potholes that pockmark our 
roads nationwide and has suggested 
that councils will need to spend 
£1bn to get this problem under 
control.

The method in which local 
highway authorities nationwide deal 
with this mega-problem and the 
cavalier way in which potholes are 
filled is quite disgraceful.

Pothole filling requires seven 
basic steps:
l Cut a neat line around the pothole 
with power tools
l Clear out all of the debris with a 
power airline
l Spray a tack coat in the whole 
area of the pothole, including the 

sides where it abuts the existing 
road surface
l Place asphalt backfill in the hole
l Compact backfill with vibrating 
plate tampers or rollers
l Seal around the whole of the 
pothole with hot-poured bitumen to 
prevent ingress of water
l Proper supervision of the works

The above is not rocket science, 
yet we continue to see the backfill 
placed in a dirty pothole and not 
sealed, resulting in the backfill 
being eroded after the first bit of 
trafficking or a frost. 

Wake up councils and stop 
wasting taxpayers’ money uselessly.
Mario Donnetti (F),  
mariodonnetti@yahoo.com

H I G H W A Y S
BREAKING THE 
INNOVATION  
DEADLOCK
Innovation is stifled by the 
procurement supply chain. Main 
contractors have only two large 
national asphalt suppliers  
and four or five smaller often 
regional players to chose from, for 
example Colas. 

The two large nationals own their 
own aggregates and have national 
supply agreements with suppliers 
of bitumen who continue to reduce 
their research and development 
spend, as the article recognises. 

Asphalt companies like to sell 
stone and bitumen companies like 
to sell bitumen. Innovations that 
increase life but are “not invented 
here” rarely see the light of day. 

The likes of Colas, Eurovia and 
Conway are making some progress, 
breaking the mould and bringing in 
innovations but it is small scale, and 
until the client creates the demand 
by breaking the procurement logjam, 
highway innovation will continue 
to be UK-centric and improve at a 
snail’s pace.  

@

Porous asphalt was abandoned 
in the UK years ago due to lack 
of research. The Dutch now have 
20-plus year guaranteed design 
and build projects using Sealoflex 
PMB. Getting the UK industry and 
Clients interested is this innovation 
however is like pushing water uphill.
Christopher Sullivan, posted 
online on story headed “Future of 
Highways Maintenance | Sound 
and Fury”

I C E
HONOURING  
DOROTHY BUCHANAN

I was delighted to read in the March 
2019 issue that a room at Great 
George Street has been named after 
Dorothy Buchanan who was the 
first woman to become Chartered 
when she was admitted as AMICE 
in 1927. It was pity that in the 
feature on page 46 she was referred 
to in the article heading and on 
the photograph of her as Dorothy 
Donaldson.

Also, on the plaque in the room 
she is credited with having ‘Between 
1924 and 1932 supported the design 
of multiple bridges and dams 
including… the Silent Valley Dam’. 
In reality, Dorothy left engineering 
upon her marriage in 1930 and while 
she gained her site experience at 
the Silent Valley dam she was not 
engaged at all in the design. 

She was featured on the cover of 
New Civil Engineer on 6 July 1978 
and said in the associated article 
that at the Silent Valley “the work 
consisted mainly of measuring up 
everything in sight”.

Good to see her being honoured 
but a pity the facts are not correct.
Philip Donald (F retd) 
donald.cranmore@ntlworld.com
Editor’s note: For our part in the 
factual distortion, we are naturally 
hugely apologetic for the error. We 
spotted it quickly and have changed 
it online.

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

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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Buchanan: Honoured by the ICE
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Diversity

N ew Civil Engineer and 
Curtins are proud to 
introduce this year’s 
Recognising Women in 
Engineering event.

It is crucial that 
engineers’ personal development is 
supported as the industry strives to 

SHOW OF 
STRENGTH
This year’s Recognising Women in Engineering  
event has new categories to broaden its reach and 
provide even better networking. Enter now.

increase gender diversity and attract 
and retain more women.

This is why it was so important to 
New Civil Engineer and consultant 
Curtins to establish an event to 
recognise women who have made 
outstanding achievements within 
the realm of engineering.

Last year, six women were 
recognised at a prestigious dinner in 
London, where their colleagues and 
the wider industry got to hear their 
inspirational stories. 

This year we are looking for 
women who have made a major 
contribution to their firm, or whose 
work has made a major contribution 
to a project’s successful outcome.

New for 2019 we have introduced 
categories covering areas such 
as outreach, leadership and 
technical excellence – take a look 
to see which one recognises your 
or your nominees’ talents at the 
recognisingwomen.newcivilengineer.
com website.

Entrants can be from any 
discipline within the engineering 
sector, whether they are civil 
engineers or in transport planning, 
external relations, human resources 
or another engineering discipline. 
The “Contribution to gender 
diversity” category is open to men 
and women. 

“Imbalance of gender 
representation is undeniably an 
issue in our industry, and indeed 
this is echoed at Curtins too. I am 
determined that this must change,” 
says Curtins chief executive Rob 
Melling. 

“I believe there are two simple but 
key areas that should be considered 
in our pursuit of this change – firstly 
we must encourage more girls into 
the industry by showing what a 
desirable career choice it is, and 
secondly we must celebrate the 
wealth of talented women already 
in action. We are delighted to be 
holding this event with New Civil 
Engineer as it succeeds on both of 
those levels.”
l Deadline for entries is 16 May. 
More details at recognisingwomen.
newcivilengineer.com

“Imbalance 
of gender 

representation is 
undeniably an issue in 
our industry
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T he proportion of the 
world’s population 
expected to be living in 
cities in the future just 
keeps rising. 

The United Nations 
(UN) now estimates that 68% of  
the world’s population will be  
living in urban areas by 2050, up from 
55% today. This is according to its 
most recent dataset released in May 
last year. 

That population shift from rural to 
urban areas combined with overall 
population growth could add another 
2.5bn people to urban areas in just 
over 20 years, with close to 90% 
expected to be accommodated by 
Asian and African towns and cities.

But realistically, where are the 
opportunities for engineers going to 
be? Pragmatically the thing to do is 
probably to follow actual investment. 
Property investment management 
firm Colliers International reckons 
the amount of real money invested 
in property annually could hit £1.9 
trillion by 2020. 

“My message to investors is 

WHERE IS 
THE MONEY?
Cities worldwide are growing at a rapid pace. But what is 
the infrastructure need and what are the opportunities 
for civil engineers? Mark Hansford investigates.

KEY FACTS

65%
Percentage 

of global 
population 
forecast to 

be living 
in cities by 

2050 

Future  
of Cities

invest in the big [urban] centres,” 
says Colliers head of Europe, 
Middle East and Africa research 
Damian Harrington. “And follow the 
infrastructure.”

Colliers’ latest research into 
investment trends shows that 
the big global cities dominate the 
deployment of capital in property 
with New York and London leading 
the charge, ahead of Los Angeles, 
Tokyo and Paris. A further four 
markets – Hong Kong, Washington 
DC, San Francisco and Chicago join 
the global gateway club of nine that 
have amassed more than £75bn of 
real estate investment since 2008.

These cities are seriously investing 
in traditional infrastructure, says 
Harrington. 

He cites London and projects like 

“My message to 
investors is to 

invest in the big urban 
centres and follow the 
infrastructure 

Crossrail and the Northern Line 
Extension, both of which, while still 
far from complete, have already 
driven demand for retail space in 
the “new inner suburbs” of Stratford, 
White City, and Battersea. Comparing 
demand in those suburbs between 
2013 and 2015 and 2016 and 2018 is 
staggering – up around 490%, 330% 
and 300% respectively. And to prove 
it is not just an inner London thing he 
cites Croydon – where demand has 
gone up less than 30%.

London mayor Sadiq Khan is 
putting his money – or at least 
his pleas for money – into heavy 
infrastructure as the means to 
accommodating population growth in 
a way that retains the capital’s global 
reputation as a place in which to live 
and work. 

Transport for London (TfL) has 
earmarked £41.3bn for Crossrail 2 
over the next 20 years and a further 
£19.6bn to build six line extensions 
across its Underground, Overground 
and tram networks by 2038. 

Khan has in the last year launched 
a roadmap intended to make London 
“the world’s smartest city”. But 
the only cash he has committed is 
£365,000 to the City Data Analytics 
Programme. This will support the 
development, commissioning and 
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promoter Société du Grand Paris’ last 
update in July 2017. But nonetheless 
work is underway with a fourth 
tunnel boring machine (TBM) poised 
for launch this month. 

By 2020, 20 TBMs will be at work on 
the project.

It is a project designed to give the 
Paris conurbation a transport system 
commensurate with its growth 
momentum and ambitions, and while 
the Grand Paris Express project is still 
in its infancy, Harrington has already 
observed a 4% swing in demand for 
office space away from the central 
business district and towards the 
inner suburbs that will be served by 
the new lines.

Elsewhere, Singapore is held up 
by many as the prime example of 
a city that is using infrastructure 
investment to drive growth, 
expanding its rail network alone by 
over a third in the past six to seven 
years.

So it is unsurprising that the 
managing director of Colliers’ 
Singapore office Terence Tang agrees 
with Harrington: “Do not underestimate 
the value of infrastructure investment. 
Crossrail has already driven investment 
in places like Stratford; in France it 
will be the same with the Paris Grand 
Metro. Infrastructure is huge. Where 
investor money has gone it is where 
the infrastructure has gone.

“So the best place to put your 
money is where the government is 
putting money into infrastructure.”

Within Europe, the major German 
cities of Berlin, Munich and Frankfurt 
alongside Stockholm in Sweden form 
a contingent of the next big group 
of global cities by scale of property 
investment, witnessing between 
£38bn and £75bn in investment 
activity since 2008.

What is perhaps surprising is 
how far further back other UK cities 
such as Manchester, Birmingham 
and Bristol are in terms of actual 

“It is vital that 
the government 

listens to its own 
National Infrastructure 
Commission (NIC) 
and ensures that 
London gets the 
funding it needs

implementation of data science 
projects across different public 
sector organisations within the 
Greater London area. Rather, his real 
focus is on finding cash for his more 
traditional schemes.

TfL has had to manage the impact 
of an average reduction of around 
£700M per year in government grant. 
Since March 2018, TfL has become 
one of the only transport authorities 
in the world not to receive a direct 
government operational grant for 
day-to-day running costs. Worse 
for Khan and TfL, there is currently 
no certainty of government capital 
funding beyond 2020-2021.

Ahead of this autumn’s spending 
review, TfL says it will make the 
case to get that grant back to ensure 
critical infrastructure projects can 
continue. Khan himself has called on 
government to recognise that London 
must get its share of recommended 
spend on infrastructure of 1.2% of 
total gross domestic product.

“There is only so much that  
TfL can do when its government 
funding is slashed, it’s locked out 
of funding for road maintenance 
and faces no certainty over future 
government capital investment,”  
said Khan in March. 

“At the spending review this year, 

it is vital that the government listens 
to its own National Infrastructure 
Commission (NIC) and ensures that 
London gets the funding it needs to 
continue to operate a world-class, 
affordable and sustainable transport 
network.”

While also talking up the smart city 
concept, in reality New York City’s 
leadership is similarly focused on big, 
traditional, infrastructure. 

State governor Andrew Cuomo 
has set out a £120bn five-year 
infrastructure plan starting in 2020, 
building on the city’s current £75bn 
five-year plan. The plan has little 
to say about smart infrastructure, 
focusing on rail and metro upgrades, 
airports, highways, bridges and 
tunnels.

Harrington also points to Paris 
and its spectacularly ambitious 
Grand Paris Express. There, 200km 
of new metro lines – the equivalent 
of the existing network – are being 
built between now and 2030,. 
Eighty fiver per cent of them are 
underground, and include 68 new 
stations, interconnected with existing 
transport networks. 

Questions are being asked about 
the budget, which has grown from 

€19bn (£14.4bn) at 2008 prices in 2010 
to £26.5bn at 2012 prices in project 

Colliers’ has 
plotted a city’s 
desirability (CoI 
score) versus 
rental prices. 
Cities to the 
right of the red 
line are desirable 
while offering 
good value
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Future of Cities 

investment and perceived desirability.
Colliers has a Cities of Influence 

score (CoI), which reviews and 
ranks cities based on their occupier 
attractiveness, availability of talent, 
and quality of life factors alongside 
economic output and productivity. 
It puts the other UK cities a fair way 
behind London and Paris.

Many factors influence investors’ 
decisions, and in fact, when you put it 
together, Harrington reckons the UK 
regions could come out as a good bet.

“If you put all these cities together 
and look at the CoI score, capital 
values, yields, economic outlook 
yield outlook, rent outlook, you get 
a good view of where you could be 
parking your money,” he says. When 
these factors are accounted for, 
Manchester, Bristol and Birmingham 
are in the top 10 ahead of European 
cities of Utrecht, Barcelona, Warsaw, 
Hamburg, Stuttgart, Munich and 
Cologne, he adds.

And those major UK regional cities 
are all planning for infrastructure 
boosts of their own: for Manchester 
and Birmingham it is the arrival of 
High Speed 2 (HS2) and expansion 
of their metro systems; for Bristol it 
is an ambitious £4bn underground 
metro.

The NIC is strongly backing their 
plans. Its National Infrastructure 
Assessment, published last June and 
still awaiting a detailed government 
response, calls for Crossrail 2 funding 
in London; money for Northern 
Powerhouse Rail linking the cities 
of Liverpool, Manchester, Leeds, 
Sheffield, Hull and Newcastle; and 
a £43bn boost in funding for major 
cities between now and 2040, with 
cities given stable five-year budgets, 
starting in 2021.

There are ways to further boost 
attractiveness to investors – and this 

is where smart city thinking comes in. 
Bristol aims to become a net zero 

carbon city by 2030; Manchester by 
2038.

But the challenges are evident. 
“There is a huge shift away from oil-
based transport, and gas-based heat 
and electricity grids in our cities will 
need to double in size and deliver 
three times as much energy,” says 
Utility firm Electricity North West 
engineering director Steve Cox. 

The exact figures are uncertain; 
the NIC’s analysis suggests that a 
100% uptake of electric cars and vans 
could increase total annual electricity 
demand by 26% by 2050. 

Recent analysis by the Centre for 
Economics & Business Research for 
smart meter lobbyist Smart Energy 
GB suggests that by 2035, electricity 
demand compared to 2005 levels will 
be 29% higher in London, 17% higher 
in Manchester and 13% higher in 
Bristol.

This suggests Cox maybe over-
egging things a little. But he explains 
that within cities there will be hot 
spots. He cites Manchester, where 
his firm is currently working on a 
£5M project to improve the airport’s 
energy infrastructure as part of owner 
MAG Group’s expansion programme. 
“If you look at some of the challenges 
that MAG Group faces, there are going 
to be something like 50,000 vehicles 

at Manchester airport, and if you 
think they are all going to be electric 
vehicles, the recharging demand for 
those is several times the airport’s 
existing electrical demand. And 
that’s before HS2 drives more surface 
transport to the area.”

“I see in a lot of developers a 
strong desire to deliver sustainable, 
affordable development but some 
confusion around the technology 
roadmap and the infrastructure 
needed,” he says. 

“Our role is as an infrastructure 
provider is to provide the investment 
to put that infrastructure in place to 
create the energy motorways that the 
city will need for its decarbonisation 
journey and make Manchester one of 
the smartest cities in the world.

“But affordability is a key 
challenge,” he observes.

The NIC says that without action 
to manage demand through the day, 
building the infrastructure needed 
to avoid power cuts would cost £2bn 
per year, adding up to £30 per year to 
consumer bills.

So that then looks like the focus for 
civil engineers in cities in the near to 
medium term future: quite traditional 
transport infrastructure projects 
supported by increasingly smart 
energy infrastructure projects.

Bigger, bolder smart city thinking is 
some way further off.N

Colliers has 
considered 
nine different 
measures of a 
city’s investment 
attraction. Blue 
boxes represent 
good reasons to 
invest. Using 
these measures 
Manchester, 
Bristol and 
Birmingham are 
strong bets

“ The best 
place to put 

your money is where 
the government is 
putting money into 
infrastructure
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CHANGING 
INTERCHANGES
 Railway stations could be set for a renaissance 
thanks to their recognised role in making cities 
more attractive places to work and live. 
But only if the engineering and design is right. 
Alexandra Wynne takes a look at some of the 
challenges and some of the emerging ideas.

P hrases like “human-
centred” and “people-
centred” design have 
crept into use seemingly 
to remind civil engineers 
what the profession’s core 

objectives are. And in station design, 
a renewed emphasis on “wayfi nding” 
appears to be operating on the notion 
that the skill of delivering coherent 
schemes is also in need of mastering.

The UK faces a major challenge to 
upgrade tired and ageing stations on 
its network and fi nding examples of 
recent best practice might be diffi cult.

“With a few isolated exceptions – 
which are some very big station 
projects – nothing much has changed 
[in 10 years], it’s very depressing,” 
says Lord Adonis, who served as 
Labour’s last transport secretary 
from 2009 to 2010 and who in 2017 
was chair of the National 
Infrastructure Commission. “Our 
stations haven’t improved; they’ve 
got notably worse. We’ve had a few 
good big projects. But there are just 
as many continuing disaster areas as 
there are successes.” 

Future 
of Cities

Proposal for overhaul of Clapham 
Junction have been tabled by Mott 
MacDonald
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Nothing looks set to change until 
the structure behind how our stations 
projects are delivered changes, he 
adds. “The development of stations 
as social and retail centres shouldn’t 
be the responsibility of Network Rail, 
they should be given to a freestanding 
organisation.”

The reasons why are evident in 
recent major station projects, he 
suggests. The successful revival of St 
Pancras station in London alongside 
the arrival of Eurostar trains is now 
iconic. The impressive overhaul – 
helped by the follow-on project by 
Network Rail to the adjacent and 
connected King’s Cross station 
around the London 2012 Olympics – 
has completely gentrified a large 
swathe of central London.

Birmingham’s New Street station, 
meanwhile, has reconnected two 
divided parts of the city following a 
vast overhaul.

Network Rail learned from St 
Pancras – developed by London & 
Continental Railways – that potential 
recompense for station upgrades via 
enhanced retail was key to reviving 
King’s Cross, New Street and other 
unloved stations on its network.

But arguably what it did perhaps 
not learn so well is how to marry the 
new shopping and socialising spaces 
with their primary function.

“A prime offender is St Pancras, 
which is brilliant as a social space but 
terrible as a transport interchange,” 
says Adonis, citing the depressing 
reality familiar to all who use it that 
prior to redevelopment the 
interchange at what was King’s Cross 
St Pancras between Thameslink and 
the Victoria line took “10 minutes less 
than it often takes now”. 

There are too few great modern 
examples of UK stations working well 
as interchanges. Adonis asserts that 
you have to go back 50 years to when 
the Victoria line came into being to 
find a truly integrated and well 
thought out rail system. It simply put 
users at its heart by placing likely 
platform changes just a few steps 
away via cross passages.

Now the penchant is more for vast 
cavernous station boxes that may 
have had engineers thinking that they 

are future proof for likely passenger 
growths but which have arguably 
forgotten today’s users’ needs.

Crossrail, when it finally opens, 
looks set to be a repeat offender for 
sending users along great 
underground walks to get to where 
they are going

And once above ground, there is 
still much to be done to integrate 
with other transport modes such as 
bus and bicycles. 

While the flexible bike hire schemes 
across London encourage greater 
uptake of public transport, it is 
notable that no major station in the 
capital has an on-site station for 
them. Waterloo comes the closest but 
long queues and poor planning means 
few can rely on depositing or 
collecting bikes without major delays.

The imperfections in the transport 
network are being cleverly worked 
around and solved not by engineers 
so much as private app developers. 

A quick glance around the app 
stores and transport users can find 
out the best combination of transport 
modes and live issue reporting with 
the likes of Citymapper; and while 
Transport for London, Network Rail 
and Crossrail upgrade and build 
London stations with 15 minute 

walkway interchanges, apps are 
springing up helping users to avoid 
them with alternative “wayfinding” 
options that more often than not 
instruct users to ignore signage for 
routes the station designers and 
managers wish users to take.

Considering these points, and 
more, is a project team gathering 
together right now to tackle the 
upgrade and redevelopment of 
perhaps one of, if not the, most 
difficult stations on the entire 
network – Clapham Junction in south 
London. The fourth largest station in 
the UK is also Britain’s busiest 
interchange. It has witnessed 60% 
passenger growth in 10 years and is 
one of the most unpleasant places to 
negotiate as a passenger. All 
platforms are accessed via dingy 
tunnels beneath the tracks or narrow 
and unyielding overbridges. The 
station is also a great offender in 
dividing swathes of the local 
community.

A team comprising consultant Mott 
MacDonald, contractor Laing 
O’Rourke and architect Hawkins 
Brown recently unveiled its vision for 
a major regeneration of the whole 
area with an upgraded station at its 
heart.

And, while some work needs to be 
done to straighten and make the 
tracks coherent with the station, the 
project is not hugely civils oriented. 
“We’re not seeking to carry out any 
massive civil engineering changes to 
the rail lines,” says Hawkins Brown 
partner Roger Hawkins.

What is included is a deck which 
will cost approximately £450M and a 
plan to create a vast 14,000m2 
concourse below the tracks. New 
connections to the proposed 
Crossrail 2 and the desire to create 
major residential developments are 
all incentives to find a workable 
upgrade. 

Green walkways, improved air 
quality and reconnecting split areas 
are all priorities for the team.

For Adonis, this approach, which is 
developer-led, is a good way forward 
in general – taking responsibility for 
idea generation away from the rail 
infrastructure owners and operators 
in the first instance.

But there remains work to do to 
ensure the wider benefits of station 
upgrades at places like Clapham 
Junction are really felt.

“We haven’t got any systematic 
plan for upgrading our stations,” 
Adonis warns. “We still have a big 
problem that it’s no one’s prime 
responsibility.” N 

“Our stations 
haven’t 

improved, they’ve got 
notably worse

“The challenge 
will be bringing 

the right people 
forward to deliver new 
stations and upgrades 
more effectively

KEY STAT 
 

£450M 
Estimated 

cost of 
building a 
deck above 

Clapham 
Junction 
station

Green walkways 
are priorities 
for the Clapham 
Junction team
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STARTING 
IN A NEW  
DIRECTION
 Ease up on the hyperbole, iron out the 
inconsistencies and the government’s new 
urban mobility strategy might just be judged a 
masterly piece of work. Ty Byrd reports.

T ransport minister Jesse 
Norman sets the tone 
in the foreword to 
his department’s new 
document Future of 
mobility: urban strategy. 

Britain is on the verge of a transport 
revolution. It could positively 
transform the way we travel, work 
and live. 

“We have an extraordinary 
opportunity here,” he says. 

This strategy is the fi rst signifi cant 
output of the future of mobility Grand 
Challenge, one of four such Challenges 
set out in the government’s 2017 
Industrial Strategy. The strategy aims 
to boost UK productivity by 
capitalising on global technological 
advances and addressing 
macro-economic trends. Other 
challenges it tackles are artifi cial 
intelligence and data, the ageing 
society and clean growth.

It details how the movement of 
people and goods and services is 
likely to transform in future with 
cleaner transport, automation, new 
business models and modes of travel. 

Future 
of Cities

Automation is set to transform the 
movement of people and goods
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As an example, a trial to get drivers 
out of their cars and cut congestion 
and pollution is underway in the West 
Midlands as part of a £20M Future 
Mobility programme. All-modes travel 
cards loaded with up to £3,000 of 
credit will be issued to motorists in 
exchange for them leaving their cars 
parked on their driveways.

Nine “urban mobility principles” 
promoting the use of public, shared 
and new transport modes underpin 
the strategy (see box). They appear 
laudable and, indeed, were lauded by 
all those spoken to about the strategy 
by New Civil Engineer.

“Changes are happening and will 
continue to happen. We have a 
choice: we can take part, engage, be 
socially responsible – or we can take 
a riskier path, letting technology lead 
the way, hoping the outcomes are 
good,” says WSP UK head of transport 
(planning and advisory) and ICE vice 
president Rachel Skinner. 

It is all about taking and keeping 
control and not becoming hostages to 
fortune, she says. “The strategy is 
trying to ensure this. The document 
has all the right ingredients.”

Importantly, the document sounds 
a clear call for effective change 
management to avoid undesired 
effects. “The government is 
committed to managing the transition 
to maximise the benefits and mitigate 
the risks,” the document states.

Overall, the strategy’s words are 
fairly unremitting in their positivity; 
the language upbeat. Reviews are 
mixed, however, with some 
commentators believing there is 
“rather too much hype”.

“Many aspects of the strategy 
report are commendable, its authors 
dealing with a big and complex 
picture,” says Mott MacDonald 
professor of future mobility at 
University of the West of England, 
Bristol Glenn Lyons. “But does it 
strike the right balance?” he asks.

He says the report “sort of gives 
the impression that everything in the 
future – concerning mobility, 
sustainability, economic benefit, the 
creation of jobs – is all going to be 
good. It’s a difficult balancing act, 

exploring the benefits and challenges. 
But when the future is presented 
quite so positively, there’s a sense 
that it’s too good to be true”.

There are also concerns that there 
are inconsistencies within the nine 
principles. “They’re not perfect; I see 
conflicts and some misalignment 
between them,” Lyons comments.

What happens when developing 
factors driving industrial strategy are 
in conflict with social strategy, he 
asks? What if development of 
autonomous taxis and ever more 
economic electric vehicles plus ride 
hailing eases mobility but worsens 
congestion and puts downward 
pressure on mass transit?

The strategy document does chart 
the possibilities of the unintended 
consequences of change – for 
instance, the ease of autonomous 
urban travel perhaps dissuading 
people from walking or cycling, 
thereby leading to health problems 

and consequential burdens on the 
National Health Service.

There is also criticism that the 
strategy contains little or nothing on 
the likely reduction in demand for 
office working with concomitant 
reduction in commuting; and also that 
there is no overt mention of road user 
charging.

The ICE for one is pressing for road 
user charging, with its latest policy 
paper, urging the launch of a 
pay-as-you-go roads model by 2030. 
The ICE says such a model is vital as 
the expected rise in electric car use 
will reduce demand for petrol and 
diesel, which in turn will reduce tax 
revenues from these sources.

The government should implement 
a fair and sustainable method of 
roads revenue generation to ensure 
the UK’s economic and social 
wellbeing, the ICE says, within 10 
years. Skinner is naturally 
disappointed therefore that it is not 
directly addressed in the strategy.

“Nevertheless, this mobility 
strategy is much needed and the 
report is a very strong starting point 
to a better place,” Skinner says. “A 
place that is safer, cleaner, healthier 
and less congested; a place with 
boundless opportunities for innovation 
and entrepreneurialism.” N

“It is all about 
taking and 

keeping control and 
not becoming hostages 
to fortune

“We can take 
part or we can 

take a riskier path, 
letting technology lead 
the way, hoping the 
outcomes are good

KEY STAT 
 

£20M 
West 

Midlands 
future 

mobility 
funding 
aimed at 
cutting 

congestion 
and pollution

GOVERNMENT URBAN  
MOBILITY PRINCIPLES

AUTOMATIC SPEED LIMITERS

l New transport modes and 
mobility services to be safe 
and secure
l The benefits of innovation 
to be available to all
l Walking, cycling and active 
travel* to be best option for 
short journeys
l Mass transit to remain 
fundamental to efficient 
transport
l New services to lead the 
transition to zero emissions
l Innovation to aid reduced 

congestion – eg shared 
rides, higher occupancy, 
consolidating freight
l Marketplace open to 
stimulate innovation and 
benefit consumers
l New services to be part 
of system, combining public, 
private and multiple modes
l Shared data to improve 
choice and system operation
*Travel by wheelchair, 
mobility scooters, adapted 
cycles and e-bikes. 

Road safety experts’ deepest wish – that speed limits 
are obeyed – will soon be fulfilled with, it is hoped, 
a significant reduction in those killed and seriously 
injured on Britain’s roads.

A small device known as an intelligent speed assistant 
(ISA) will use GPS data and sign recognition cameras 
to detect speed limits. An alarm will sound if the limit 
is being exceeded, and the vehicle will slow down, 
automatically.

New vehicles are likely to be fitted with ISA 
technology within the next three years under a 
European law that will be replicated in Britain whatever 
the outcome of Brexit. 

Legislation will embrace ISAs and other safety 

features including drowsiness detectors and enhanced 
visibility for lorry drivers.

“Automatic speed limiters are a logical and welcome 
addition to vehicle abilities,” says WSP head of 
transport (planning and advisory) Rachel Skinner. 

“New vehicles are already bristling with kit such as 
self-parking and lane following equipment. But speed 
limiters represent a significant step up in tangible 
control.” 

“ISA via connectivity is one of the first technologies 
of a whole new layer of vehicle control capability within 
the rapid evolution of new mobility,” she says.

“We presumably all agree that reducing the killed 
and seriously injured on roads in Britain – currently 
nearly 27,000 per year – would be a good thing.”
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Innovative Thinking
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DISCONTINUOUS
OPERATION

THROUGH FAULTS

The double shield TBM has a forward moving front shield, whilst
the rear gripper shield does not move as it is cutting. The  
gripper shoes are extended as the TBM cuts through the rock

Gripper shoes

Front shield Gripper shield

NORMAL OPERATION IN GOOD GROUND
Main thrust cylinders push against the gripper shield with torque 
and longitudinalforces transferred to the rock through the extended 
gripper shoes

Main thrust cylinders

Due to the separation of forces,  auxillary thrust cylinders can be
retracted and segments installed during the excavation process

Longitudinal forces

Auxillary thrust
cylinders

Segments
installed

Torque force

gripper shoes Once the main thrust cylinders are fully extended 
are released so that the                                              can be pushed  auxillary thrust cylinders
against the tunnel lining. The process repeats

Gripper shoes released

Auxillary thrust
cylinders
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Front and rear sections pushed forward
by auxillary thrust cylinders 
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TBM LAUNCH SITE

In fault zones, the telescopic 
front shield is retracted and 
the entire boring machine is 
pushed forward, only by the 
auxillary thrust cylinders  
which push against the 
tunnel lining. 
Thrust and ring building can 
no longer take place 
simultaneously T he Follo Line Project 

in Oslo is a revolution 
for tunnel-rich Norway. 
Previously, tunnels have 
mostly been built with 
explosives using the drill 

and blast method. But now, for the 
country’s largest ever infrastructure 
project, tunnel boring machines 
(TBMs) are being used. Four 9.9m 
diameter double shield TBMs 
operating in pairs have each been 
excavating over 9km of tunnel for a 
new rail link from the capital Oslo to 
the growing commuter town of Ski, 
20km to the south.

The second and final breakthrough 
of the TBMs into a construction yard 
on the outskirts of Ski took place in 
late February to considerable fanfare 
in front of government ministers, the 
local mayor, national TV, the entire 
construction team and hundreds of 
excited onlookers who all recognised 
the significance of the milestone. 
More than 25,000 people worldwide 
watched the first breakthrough 
into a cavern beneath Oslo via live 
streaming. 

So why is this such big news? “In 
Norway, tunnels have previously been 
driven with explosives. Now we know 
that TBMs are an alternative, even in 
our extremely hard rock,” states Anne 
Kathrine Kalager, project manager for 
Norway’s state railway company Bane 

Nor, speaking from the site of the 
breakthrough.

This simple statement is significant, 
and it is a significance certainly not 
lost on Martin Herrenknecht, founder 
and chairman of TBM supplier 
Herrenknecht who was standing 
with New Civil Engineer as the pair of 
TBMs emerged together in a carefully 
synchronised double breakthrough.

“It looks good doesn’t it?” he says, 
beaming happily, genuinely swept 
up in the emotion of the moment, 
as he moves around the assembled 
onlookers, picking out all in the 
construction team that made this 
moment happen. But should the 
chairman of one of Germany’s biggest 
industrial firms be this excited at a 
TBM breakthrough, albeit a double 
one?

“It’s always exciting,” he says 
when New Civil Engineer finally 

BORED NOT 
BLASTED 
With a compressive strength of up to 300MPa, 
the gneiss in Oslo is one of the hardest rocks ever 
successfully excavated with mechanised tunnelling 
technology. Mark Hansford reports from Norway.

Innovative Thinking

“In Norway, 
tunnels have 

previously been driven 
with explosives. Now 
we know that TBMs 
are an alternative

KEY FACTS

4 
Number of 

double shield 
tunnel boring 

machines 
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simultaneously 

4M.m 3

Amount of rock 
excavated

6,000
Number of disc 
cutter changes 

per machine
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In fault zones, the telescopic 
front shield is retracted and 
the entire boring machine is 
pushed forward, only by the 
auxillary thrust cylinders  
which push against the 
tunnel lining. 
Thrust and ring building can 
no longer take place 
simultaneously 

Double shield TBMs consist of two 
main components: a front shield 
with cutterhead, main bearing and 
drive; and a gripper shield with 
gripping unit, auxiliary thrust 
cylinders and tailskin. 

The main thrust cylinders connect 
the two parts of the shield. They 
are protected by a third, telescopic 
shield where front and gripper 
shields overlap.

In stable rock, the machine is 
braced radially against the tunnel 
with the gripper shoes. This means 
that the front shield can be advanced 
independently of the gripper shield 
using the main thrust cylinders.

The reaction forces during the 
excavation process are transferred 
into the rock by the extended 
gripper shoes. Simultaneously 
to tunnelling, the segments are 
installed in the tailskin section. 
The auxiliary thrust cylinders serve 
only to secure the position of the 
concrete segments placed. When 
the main thrust cylinders are fully 
extended, the gripper shoes are 
retracted and the gripper shield is 
pushed behind the front shield using 
the auxiliary thrust cylinders. This 
process takes only a few minutes, 
which means that tunnelling is 
almost continuous. In ideal rock 
formations, double shield TBMs can 
also operate without segmental lining.

In fault zones or areas of low 
rock strength, radial bracing of the 
gripper shoes is not possible. In 
these sections, the telescopic shield 
can be retracted completely so that 
the front and gripper shields form 
a rigid unit. The necessary thrust 
forces are applied using the auxiliary 
thrust cylinders. As with a single 
shield TBM, the last segment ring 
installed serves as a counter bearing 
to advance the machine. Thrust and 
ring building can no longer take 
place simultaneously. In turn, this 
discontinuous mode provides for 
higher tunnelling safety in difficult 
ground conditions. 
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catches up with him. “But this is a big 
breakthrough.

“It was the same in Austria, with 
the New Austrian Tunnelling Method,” 
he reflects, referencing another 
tunnel-rich nation that took many 
years to be persuaded away from drill 
and blast-based methods and sold on 
the benefits of TBMs, having believed 
that TBMs would be unable to cope 
with the hard Alpine rock.

“But now, here, like Austria, they 
have seen that it can be done,” he 
exclaims.

Making this minor miracle happen 
has been a Spanish/Italian design and 
build joint venture of Acciona and 
Ghella (AGJV). Denmark’s Cowi and 
Germany’s Maidl Tunnel consultants 
are its specialist designers and local 
Scandinavian firms AF Gruppen and 
Peab are subcontractors. 

AGJV’s contract is the largest 
and most significant on the project, 
constructing the 20km long twin bore 
tunnel – of which 18.5km by TBM – 
between 21m and 160m beneath the 
mountain range that divides Oslo 
and Ski. Once complete it will be 
the Nordic region’s longest railway 
tunnel. 

The NOK8.7bn (£790M) contract 
was signed in March 2015 and is the 
largest of the project’s five design and 
build contracts.

 In addition to the 20km long 
tunnel, the project includes 
significant improvements at Oslo 
Central station, realignment 
of existing railway lines and 
construction of a new modern public 
transport hub in Ski. 

Not all contracts are going as well 
as this one. Bane Nor had to step 
in and take over two of the other 
four contracts last year after Italian 
contractor Condotte ran into financial 
difficulties. This delayed the overall 
project by a year and pushing project 
costs up by 7.7% to £2.8bn. Despite 

“Double shield 
TBMs for hard 

rock? It’s coming, 
in South America 
particularly

this, the project still enjoys great 
public support.

And AGJV’s project director 
Fernando Vara is as excited as 
Herrenknecht. Both are excited as 
all good engineers should be at the 
technical achievement. But both are 
equally excited at the opportunities 
this project will unlock: Norway’s 
economy is prospering and it is 
planning a big investment in its road 
and rail network (see box). As Vara 
puts it: “The pipeline is amazing.”

It has not been easy. Major 
construction obstacles have been 
encountered – notably considerably 
worse ground conditions than 
expected – but the tunnel 
breakthrough happened on schedule.

“We have been facing Norwegian 
hard rock; ‘extremely Norwegian’ 
hard rock and some challenging 
ground conditions, especially here in 
the south,” says Vara. More seriously 
he explains how weak, heavily 

fractured rock encountered in the 
southern bores had to be stabilised 
with significant amounts of advance 
grouting. This threatened to slow 
progress and put pressure on the 
programme.

“We had to do pre-grouting to avoid 
water ingress,” he explains. “We had 
to stop every two days to do that. 
In the end we did 7,600m of pre-
grouting; we expected only 1,500m.”

Yet this additional work did not 
ultimately affect the programme. 
“We have bored 36km of tunnel in 
two years,” says Vara. “Each TBM 
has done 9km more or less, with 
production rates very similar on all 
four.” Rates have indeed varied little, 
ranging from 136m to 145m per week. 
“And we are still breaking through on 
schedule.”

“They have had problems with 
the rock, and the water, but still they 
have done it,” reflects Herrenknecht.

“With the mix of quality of 

The double  
shield TBM 
allows continuous 
boring and 
segment 
placement
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expertise we have brought from 
around the world and the good 
quality of the machines we have been 
able to build with this rock,” explains 
Vara. “We have probably had the 
best team in the world to build these 
tunnels,” he says.

It is quite a boast, but it has been 
quite an achievement. Indeed, the 
tunnelling strategy – to launch all four 
9.9m diameter TBMs (two for each 
bore of the twin bore tunnel) from the 

“Not even 
the ground 

conditions, nor the 
water leakages, are 
show stoppers for using 
TBMs in Norway.

The launch 
caverns are the 
largest ever 
excavated in 
Norway

same launch site – is being claimed 
by the project team as a world-first.

“Launching four TBMs from one 
place; that is unique,” says Vara. “It 
was a strategy that we took a long 
time to work on and we are very 
happy with how it has worked.”

The availability of the site, tucked 
away in a forest clearing just off the 
E150 motorway halfway between 
Oslo and Ski, is the reason TBMs 
won out over drill and blast. The 
site is broadly equidistant from the 
two terminuses and had enough 
space to enable the excavation of 
two giant 60m long and 20m high 
interconnected caverns. These 
formed an assembly and launch site 
where two TBMs were assembled 
and launched south towards Ski 
and two more were assembled and 
launched north towards Oslo. All four 
broke through within weeks of each 
other. Using TBMs accelerated the 
programme, dramatically minimised 

environmental impact of the work 
with all spoil and disposed of on site. 
It also ensured the project has had 
little or no impact on the people of 
Oslo and Ski. 

This was critical, explains Kalager: 
“If we had used conventional drill a 
blast we would either have used a 
longer time, or to do it to the same 
schedule we would have needed 
seven access points on the surface 
between Oslo and Ski.” 

Many of them would have been in 
the metropolitan area, some difficult 
to access and all close to residents. 
“After detailed study we saw there 
would be a huge environmental 
benefit in four TBMs using one 
access point,” explains Kalager. “So 
this project was tailor made for TBM 
excavation.”

“We have tried to find other 
projects with a similar set up, but 
so far have not succeeded in finding 
one,” she adds, slightly dampening 
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the TBM lobby’s spirits. “But I guess 
there will be some upcoming projects 
though,” she quickly adds.

Using double shield TBMs is 
unusual, but the choice was made 
with speed of construction in mind.

Double shield TBMs are among the 
most technically sophisticated tunnel 
boring machines (see box). They 
combine the functional principles of 
gripper and single shield TBMs. In 
stable geological conditions, gripper 
shoes in the shield brace the machine 
radially against the tunnel with the 
cutter head jacking off this section 
of the shield, allowing installation of 
the tunnel’s concrete ring segments 
to continue in tandem with the drive. 
This results in very high performance 
rates. In weaker areas the TBM 
behaves like a single shield with the 
cutter head jacking off the tunnel 
lining ring, with boring alternating 
with ring installation.

Clearly a dual-functioning 
machine is more expensive than a 
simpler single-functioning one, and 
it has more moving parts needing 
maintenance, but Herrenknecht 
predicts demand will grow quickly, 
especially in regions where 
ground conditions are uncertain. 
“Double shield TBMs for hard 
rock? It’s coming, in South America 
particularly,” he says. “We will see a 
lot more of this.”

Aside from the dual-functionality 
to cope with variable ground, the 
machines themselves had to be 
powerful enough to get through 
the “extremely Norwegian” gneiss 
which has a compressive strength 
of up to 300MPa. Each machine was 
equipped 13 engines, an especially 
hard wearing 265t cutterhead and 
similarly hard wearing discs. Despite 
this, 6,000 disc changes were needed 
on each TBM.

“Running four TBMs at the same 
time has not been easy,” reflects Vara. 
“But we started boring three months 
ahead of schedule – and that really 
gave the client confidence that we 
knew what they were doing.”

The central construction site is also 
noteworthy for its quiet efficiency. 
Laid out in four districts, it is in effect 
a mini-city where up to 1,200 people 
from 25 different nationalities work, 
live and play for the duration of the 
project.

“It is our little city; we have people 
working here; people living here; all 
in the middle of a forest so nobody is 
disturbed,” says Vara. 

“We have everything including a 
canteen that is the best restaurant in 
Oslo and a 400-room accommodation 
block that is like a fully booked 
hotel.”

Concrete was batched and 
segments made on site, with 140,000 
lining segments constructed at a rate 
of 16 to 20 rings a day. 

“Specially-designed multi-surface 
vehicles take two rings at a time 
down into the tunnel via access 
tunnels constructed by drill and 
blast,” says Vara.

The little city is now quieter with 
focus shifting to tunnel fit-out. “We 
are now entering a new phase, and we 
are confident that we will once again 
do an excellent job,” says Vara.

AGJV is contracted to carry out all 
railway installation works, except for 
the signalling systems. Planning for 
these activities has already begun 

and installation of precast drainage 
units begins in the coming months. 
Slabtrack laying will start in January 
2020 with the line now scheduled for 
commissioning in December 2022.

And while Vara is focused on that 
he already has his eyes on the next 
prize and plans to win it by yoking 
local knowledge.

“We are deliberately using local 
contractors AF Gruppen and Peab as 
our subcontractors; they are doing 
a lot of the drill and blast caverns 
which they are very experienced in 
doing. Initially they were looking at 
us as international contractors and 
saying ‘what are you doing?’ Now we 
are looking at working with them on 
future projects,” he says.

“We are here to become a 
Norwegian company as the pipeline is 
amazing.”

Vara is not alone in exploiting 
others in the project team to build 
expertise. It is the same for Bane Nor, 
which is getting to grips with using 
TBMs for the first time.

Bane Nor project director Per 
David Borenstein explains: “We are in 
a transition phase. Important lessons 
are being learned. For us this is a 
training area too and we are bringing 
back the lessons learned into Bane 
Nor; we are building up best practice 
and that is very important.”

“We, together with AGJV, have 
demonstrated that not even the 
ground conditions, nor the water 
leakages, are show stoppers for using 
TBMs in Norway.” N

“We are here 
to become a 

Norwegian company as 
the pipeline is amazing

The central 
construction site 
is where 1,200 
people live and 
work
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W hen the 
Langthwaite 
reservoir 
opened in 1935, 
it had a simple 
purpose: the 

900M.l of water it held would 
supply households in Lancashire’s 
surrounding towns.

Fast-forward more than 80 years 
and the reservoir is now being put to 
a second use, as civil engineers face 
the new challenge of using existing 
infrastructure in more effi cient, 
greener ways. A fl oating array of solar 
panels is being constructed on the 
reservoir. Energy from the panels is 
expected to save hundreds of tonnes 
of carbon per year.  

Client United Utilities (UU) is in the 
fi nal stages of constructing the solar 
farm with contractor Engie delivering 
the scheme which covers 5,200m2 – 
the size of 22 tennis courts. 

The array’s 3,250 panels are divided 
up into interchangeable “fi gure of 
eight” style pontoon frames, each 
measuring 4m by 3.8m. The array is 
capable of producing 895,000kWh of 
electricity and the energy generated 
is already powering the UU water 
treatment works on the same site. 

Excess electricity is delivered to 
the National Grid. 

The Langthwaite array is not 
UU’s fi rst venture into fl oating solar 
panel arrays. But this latest project 
has allowed UU to draw on lessons 
learned from the  Godley reservoir 
array in Greater Manchester, which 
was constructed in 2016. The 
Langthwaite project has come in 
at £1M, considerably cheaper than 
Godley’s £3.5M cost. 

“This is a really innovative design,” 
says UU head of renewable energy 
Richard Waggitt. 

“Taking lessons learnt from the 
array we constructed at Godley, we 
have adapted and come up with a 
completely different design using a 
different system that provides greater 
resilience that avoids a lot of the 
issues we have had with the Godley 
array.” 

FLOATING 
RESOURCE 
United Utilities is using innovative technology, 
updated designs and modular thinking for its 
floating solar panel array in the North West 
Report by Connor Ibbetson.

Innovative Thinking

“If the water 
treatment 

works here grew and 
needed more power, 
then it is no problem to 
just expand the array

KEY FACTS

£1M
Cost of 

Langthwaite 
solar panel 

array 

895,000kWh
Energy 

capacity of 
Langthwaite 

array

Floating solar panel arrays have 
several advantages over their 
terrestrial cousins – exploiting 
unused space, the water keeps the 
panels cool and the panels protect 
the water from the sunlight which 
causes algae growth. 

But they do require more 
maintenance and there are obvious 
challenges posed when mixing 
electrics and water.

At Langthwaite rows of panels have 
been assembled on the side of the 
reservoir, fl oated out via a launch 
platform and then connected to 
concrete anchors with pre-tensioned 
moorings.

Setting the angle of the solar panels 
posed one of the fi rst challenges, said 
Engie head of energy Barry Tayburn. 

Engineers had to fi nd the balance 
between the optimal angle for 
generation and the “sail” effect 
created by the wind and the stress 
that exerts on the moorings. 

“There is a 10° angle on the panels. 
Normally they would be mounted at 
22° for the UK,” Tayburn says.

“This had to be balanced against 
the weight of the anchors and the 
extra anchorage needed, because 
a higher angle means more of a sail 
effect putting stress on the structure. 
We have found that the change in 
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angle doesn’t make a noticeable 
difference in performance for this 
area.” 

The pontoons supporting the 
panels lift them and the associated 
electronics a clear 300mm above the 
water surface, an important lesson 
learned from the Godley project.

The increased distance between 
the panels and the water is important 
in reducing the development of damp 
on the panels by allowing air fl ow 
between the structure and the water 
surface to clear mist that would 
otherwise condense on sensitive 
components. 

The redesigned pontoons also 
support much more weight, allowing 
engineers to freely walk across the 
array to conduct inspections and 
maintenance, another updated design 
element resulting from the Godley 
experience. 

Below the surface, 36 vast 1.25t 
concrete blocks anchor the array to 
the reservoir bed. 

Pretensioned cabling allows a 
constant mooring that means the 
array can rise and fall up to 12m 
vertically as the level of water in the 
reservoir changes. 

In contrast, the Godley array is 
held in place with anchors which are 
secured to the side of the reservoir 

“We could build 
these four or 

fi ve times bigger by 
simply producing more 
units and bolting them 
together

by horizontal cables. 
While these are easier to install, the 

cables at Godley restrict movement 
around the perimeter of the 
pontoons. 

The concrete used at Langthwaite 
is not marine concrete but it is of 
dense non-porous specifi cation that 
protects the steel inside the blocks 
from contact with the water.

To ensure the anchors were placed 
correctly and safely, UU used of 
two drones, one in the air and one 
underwater. 

The anchors were moved by 
engineers using an A-frame, while the 
drones fed back GPS data to ensure 
each anchor was placed correctly.

The submersible drone can also 
be used to inspect the moorings and 
cables, meaning divers never need 
to enter the reservoir – a hazardous 
environment for diving created by the 
mooring cables. 

Local company, Northern Pontoons 
built the pontoons, which were 
assembled on site by Bolton-based 
Engie. 

Each pontoon unit was then bolted 
to its neighbour and fl oated out on 
the water to be joined to the main 
structure. 

The modular nature of the system, 
which uses off the shelf parts, means 

UU can replicate the design on 
other suitable sites and expand the 
Langthwaite or other arrays with ease 
if requirements change. 

“There is nothing bespoke about 
the design. If the water treatment 
works here grew and needed more 
power, then it is no problem to just 
expand the array,” Tayburn added. 

 “This was built in a modular 
format, we could build these four or 
fi ve times bigger by simply producing 
more units and bolting them 
together,” Waggitt said. 

“One of the things we are looking 
at for other sites is storage, using the 
panels to charge batteries throughout 
the day, and then using the stored 
energy during high tariff periods, but 
what you need then is more panels 
to be able to charge batteries and 
provide power at the same time 
during the day.” 

The Langthwaite array is the latest 
project in UU’s 24MW, two-year 
pipeline of renewable energy projects.

The aim of these fl oating solar 
farms and other renewable projects 
including the potential for further 
solar energy developments as well 
as onshore wind power is to reduce 
the utility’s energy bills by 10% – at 
800GWh it uses as much energy every 
year as the whole of Manchester. N

A floating 
array of solar 
panels is being 
constructed on 
Lancashire’s 
Langthwaite 
reservoir
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T he old adage of buying 
in haste and repenting at 
leisure can particularly 
resonate with developer 
clients. They often have 
to make quick decisions 

about sites without an in-depth 
analysis of the risks and potential.

Savill’s commercial property arm 
says that in London, despite Brexit, 
there is still huge tenant demand. It 
says that if no new properties came 
on the market, there would only be a 
year’s supply of offi ce space left in the 
City and the West End – two or more 
years’ supply is normally considered 
healthy. 

The fi rm says 26% of the offi ce 
space due to come onto the market 
between 2019 and 2022 in the City of 
London is pre-let. This means tenants 
are starting to bag space on sites 
which have not yet seen a spade in 
the ground. 

Although demand for retail space 
is experiencing a downturn, landlords 
are expected to start looking at giving 
some of this space to other uses, 
including residential, hotels and even 
warehouses. 

The need for new housing is 
well documented, with engineers 
increasingly having to make the 

most out of increasingly constrained 
spaces.

Consultant Ramboll developed its 
SiteSolve dynamic masterplanning 
tool initially as a way to help clients 
get a fast-track insight into the 
potential a piece of land has.

“In the traditional design process, 
[at the start] you know very little 
and you’re making decisions on 
assumptions you know very little 
about, and at the end of the process 
you know everything but can’t change 
it,” says Ramboll associate and digital 
design specialist Ruth Norman-
Johnson. 

“So, there is this horrible confl ict 
on a project that we’ve experienced 
for a number of years. 

“Given technology, automation, 

SMART 
PLAN
Ramboll has developed a dynamic masterplanning 
tool which cuts out hundreds of hours of work to give 
clients instant answers. Emily Ashwell finds out more.

Innovative Thinking

“It’s about 
bringing data, 

which would normally 
only be available later, 
to the early stages 

KEY FACTS

26%
Amount of 

office space 
due for 

completion 
between 2019 

and 2022 
that is already 

prelet 

computational power and all the 
developments that are going on in the 
digital world, it just doesn’t need to 
be that way.”

Ramboll’s masterplanning tool 
helps developers understand what 
they can fi t into a site, how much it 
could cost, and then even explore 
how tall a structure could be. It 
enables them to fundamentally 
reduce the risk on their project 
upfront. 

It is a constraints-led program 
which works by using algorithms 
– the technology can analyse 
thousands of options in a fraction 
of the time it would normally take 
to look at one. By inputting a 
developer client’s preference – 
whether it is river views or maximum 
building height –  options can be 
narrowed to the most viable options 
at an early stage. 

The programme analyses a range 
of other factors that could affect the 
development of the whole site, or 
the impacts of various different site 
layouts. 

These include potential massing, 
overshadowing, incidental radiation, 
wind comfort, sight lines, baseloads, 
craneage, solar refl ectance, travel 
distance, and modularisation. Hours 



41M AY  2019   |    N E W  C I V I L  E N G I N E E R

or days of manual modelling can now 
be done in seconds.

“It’s about bringing data, which 
would normally only be available 
later, to the early stages to allow 
our clients to feel more comfortable 
in the decisions they make,” says 
Norman-Johnson. 

At the New Civil Engineer TechFest 
last September, judges awarded 
this new tool the Driving Effi ciency 
through Design Award. 

“Usefully boring,” the presenter 
said; “usefully innovative” the 
judges said.

Transport for London (TfL) is 
one of SiteSolve’s users. It uses it 
to explore over-site development 
potential. One development at a 
busy station site had to take into 
account rail infrastructure and assets, 
complex topography, active highways 
and utilities. The system managed to 
fi nd that if some assets adjacent to 
the station were moved, four times 
the area they occupied could be 
made available as residential space. 

In addition, it showed that 
line closures could be avoided 
by relocating foundations. In 
total, 5,000m2 of additional viable 
development area was generated.

“For TfL it’s about understanding 

“We managed to 
show TfL that 

there was a lot more 
potential on the sites 
than they thought 
there was

the land it has and allowing it to 
explore and visualise options and 
demonstrate the potential of the 
land, because it is very easy to be 
risk averse in quite a challenging 
infrastructure environment,” says 
Norman-Johnson. 

“We did that with it on a couple of 
sites and managed to show them that 
there was a lot more potential on the 
sites than they thought there was. 
TfL could know risk was managed 
and that it was exploring a viable 
solution.”

The idea fi rst started about six 
years ago when one of Ramboll’s 
engineers was working with an 
architect client on a high-rise tower. 
The team saw that so many options 
were available in terms of use of 
space, that building an algorithmic-
based approach would make it easier. 

“Off the back of that project, we 
thought this might be more broadly 
applicable, but it just didn’t really 
fi t in the market at that point, so we 
never really pursued it,” continues 
Norman-Johnson. “And then about 
two years ago, we thought [the 
sector] has got big productivity 
challenges, there’s always talk that we 
need, as an industry, to get better and 
more effi cient, now is probably the 

time to really push this forward. Let’s 
see what we can do.”

The team started developing a 
prototype and found that clients 
were interested in the idea. It did 
some early work with clients, creating 
specifi c technology for each project. 
With graduate engineers coming 
into Ramboll able to code as well as 
specifi c IT staff, the team was quickly 
able to develop the program.   

“We love engineers that can 
code. We also have people in the 
business from an IT background. It’s 
bringing all those skills together in 
combination with domain knowledge. 
It’s the people that know the clients 
and the challenges the clients face, 
coming together with the people 
that can code and solve technical 
problems,” says Norman-Johnson.

In the future Norman-Johnson 
says Ramboll wants to start applying 
machine learning, so the technology 
can be fed with data from successful 
schemes so it learn and generate 
solutions. Clients can already star 
rate solutions, which the machine 
learns about so future designs 
can refl ect the preference of the 
developer. 

“Design for so many years has 
been done behind closed doors. You 
have 20 people in a room, you sit 
together, everybody has a little bit of 
knowledge in their head. As a team 
we bring it together and we come up 
with a solution. 

“That has worked for years, but it 
doesn’t need to be that way anymore. 
We can sit in the room as a team, we 
can see the results in front of our 
eyes, and we can get much further 
much faster than we could with this 
kind of tool. 

“ That’s where the value comes for 
me. It’s about putting design into the 
open and putting our clients at the 
heart of the design process,” says 
Norman-Johnson.

The innovation is in its early days, 
but it is already making a signifi cant 
impact on projects.  N

The Ramboll 
masterplanning 
tool offers site 
layout solutions 
quickly using 
preloaded data
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BACK TO 
THEIR ROOTS
The founders of consultancy Davies Maguire tell 
Emily Ashwell how they got through a difficult 
start to build a flourishing consultancy. 

A lmost a decade ago, 
the founders of Davies 
Maguire were in 
secure, prestigious 
jobs at Ramboll. But a 
desire to get back to 

the fundamentals of engineering led 
them to create their own business  
– one that saw them forego their 
salaries for over a year.

The story has at its heart the 
career dilemma many engineers face: 
with experience comes seniority. But 
with seniority, managerial demands 
can eclipse application of technical 
expertise. Directors Gareth Davies, 
Seamus Maguire and Des Mairs 
wanted to engineer, not manage.

It was in 2010 that Davies Maguire 
was set up by its four founding 
directors who had all worked at 
Ramboll after it had acquired their 
previous employer, Whitbybird. One 
of the four, ICE past President Mark 
Whitby, left at the beginning of 2015 
to pursue an ongoing interest he had 
in a Middle Eastern company. 

“We ran to the opportunity to 
create and evolve and develop 
ourselves as much as anything else. It 

had been a while since we had been 
day-to-day engineers, but we hadn’t 
finished learning,” says Davies.

The trio describe the first year 
as “gruelling” with considerable 
personal strains. None of them drew 
a salary, and for a while after that, 
pay remained irregular. They made a 
clean start, winning work mostly from 
new clients, or with architects on 
smaller jobs. It was a gamble.

“That good relationship you have 
with architects and clients – is it 
really with you, or is it with you 
with this large firm behind you? You 
don’t really know until you try,” says 

Davies. “It makes you do a lot of 
looking at yourself and what value 
you can bring to the profession. 
I think for anyone running a new 
business, it wipes away any vanity 
you might have.” 

But the work did come, and the firm 
worked hard to win bids. Sometimes 
they made two or three bids for work 
with the same client before winning 
anything. They would see clients 
take on some of their ideas, even if 
they did not win a contract, but the 
firm took this in its stride hoping it 
would eventually secure work with 
the client. 

“I know from acquaintances, you 
leave a company and get a project 
from a client you already know and 
you get complacent – you sit back 
when that’s finished, and ask where 
the next project is going to come 
from. We didn’t have that, we had to 
go off and get work,” says Maguire.

But it was the trio’s desire to 
engineer that got it through, in effect 
taking away risk from clients as they 
guaranteed that their own experience 
and expertise would be deployed for 
each job, rather than fielded out to 

“It makes you do 
a lot of looking 

at yourself and what 
value you can bring to 
the profession 

KEY FACT

27
Number 
of Davies 

Maguire staff

Innovative Thinking    SME Profile
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junior staff.
“They wanted experience and they 

knew they would get experience the 
whole way through the project. It 
wasn’t a case of we would disappear 
half way through; they knew we were 
hungry. In the end giving the contract 
to a new firm was no risk for them 
really,” says Maguire.

Today the firm’s technical approach 
is to not only engineer, but to work 
with contractors so that construction 
and engineering are developed hand-
in-hand. Perhaps the most well-known 
project encompassing this approach 
is Mace’s rising factory, where Davies 
Maguire provided the engineering 
support. 

Mace developed the rising factory, 
to build two towers on the same 
site at a rate of one fully clad and 
fitted out floor per week (New Civil 
Engineer July 2018). Although the 
concept belongs to Mace, it was 
Davies Maguire that developed the 
configuration of the trusses and 
columns that enabled the factory 
to move up and down the tower 
carrying different loads. 

“What we did was take [Mace’s] 

thoughts on spatial planning and 
see how Mace could fit the [rising 
factory] structure and support 
around a building,” says Mairs. 

Mairs, a specialist bridge engineer 
at Davies Maguire, had already 
worked on a bridge that could be 
jacked up and down, so the firm 
brought that experience into the 
project. But the project also changed 
the way the team thought about 
temporary works.

“With the rising factory, we started 
to look at changing the design of 
elements of the permanent reinforced 
concrete structure, such as the 
corner columns, so that they are able 
to deal with the increased temporary 
loads. The project also got us thinking 
about how we install and remove 
temporary works more efficiently, 
particularly in such a confined 
space,” says Davies.

The London-based firm works on 
civil, structural and geotechnical 
engineering projects throughout the 
UK, although many of its projects are 
undertaken in the capital, with clients 
often being contractors or architects.

“Coming in with a contractor [at an 

early stage] you’re not weighed down 
by the decisions that have been made 
on the journey that it took you to get 
to that point. 

“You can look at it completely clean 
and say ‘if I was going to build this, 
how would I build this?’” says Davies.

The firm’s ethos of designing for 
construction has been demonstrated 
in its work with Network Rail to 
deliver a standardised footbridge 
design for use at more than 50 
stations across the UK. 

Working with Haskoll Architects 
and Network Rail’s buildings and 
architecture team, the generic, 
repeatable design includes the normal 
ingredients of a main span over the 
tracks with lifts and staircases at 
both ends to provide full access to 
platforms. But it has been designed to 
be efficient in terms of both cost and 
constructability. This minimises the 
railway possession time needed for 
installing the structure.

With turnover expected to graze 
£2M this year, the directors plan to 
control the firm’s growth to keep 
the original ethos of hands-on 
engineering at all levels. 

Its 27-strong workforce comprises 
mostly civil and design engineers who 
are put on chartership programmes. 
Newer members are assigned 
smaller jobs where they get to see 
the finished project in a matter of 
months, alongside the larger, long 
term projects.

So, do the three directors look 
back on almost a decade of running 
their business and feel they’ve finally 
established their business? In the 
end, it is a yes.

“When people outside the office 
start to recognise what you are doing, 
I think that’s when you realise you’re 
there and you need to build on that,” 
says Davies. N

“It wasn’t a case 
of we would 

disappear half way 
through; they knew we 
were hungry

Left to right: 
Seamus Maguire, 
Gareth Davies and 
Des Mairs

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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The government looks set to 
perform a U-turn on its 
approach to smaller nuclear 
reactors, having previously 
been accused of “crushing” 
their development. Ministers 
have been reluctant to invest in 
the emerging technology but a 
new government-funded report 
has backed the creation of 
hundreds of micro nuclear 
reactors in the UK. The study 
produced by Nuvia, WSP and 
Atomic Acquisitions concludes 
that there is “great potential” 
for development of MNRs 
between 2030 and 2035. 

Nine companies have been 
given a place on Transport for 
London’s (TfL’s) pilot London 
RoadLab programme to find 
innovative solutions to the 
capital’s roadwork challenges. 
The programme is being 
delivered by the coworking 
group Plexal on behalf of TfL 
and in partnership with major 
utilities companies and London 
councils with the aim of making 
London’s roads “smarter, safer 
and more inclusive during 
roadworks”. The successful 
firms include EMU Analytics, 
Geve, and RSK. 

British sustainable energy 
company Gridserve has 
announced plans to install  
100 solar-powered electric 
vehicle charging stations 
capable of charging electric 
vehicles in just 10 minutes.  
The sites will be similar to 
petrol station forecourts and 
will be powered by solar 
panels. The 500kW bays will be 
able to charge light vehicles in 
between 10 and 30 minutes. 
The forecourts will have their 
own solar panels, but most of 
the energy will come from 
offsite solar farms and energy 
storage facilities which 
Gridserve will also construct. 
The first of these solar farms is 
already under construction 
near York. 

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

T R A N S P O R T  
L O N D O N  S E E K S 
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R O A D  R E PA I R 
S O L U T I O N S 

W A T E R
T H A M E S  WAT E R  B U R N S  S E WA G E  T O 
C R E AT E  A S H  F O R  B R E E Z E  B L O C K S

T R A N S P O R T
£1B N  E L E C T R I C 
C A R  B AT T E R Y 
C H A R G I N G 
S TAT I O N S  P L A N 

Ash from incinerated sewage is 
to create millions of bricks in 
London. Thames Water is driving 
the project, which turns the 
waste material into an aggregate 
used in breeze blocks. Solid 
waste from sewage is already 
incinerated on site at Thames 

Water’s Beckton plant and used 
to generate electricity for the 
facility. Remaining sterile ash 
was previously being dumped 
in landfill. Thames Water has 
signed a deal with an unnamed 
contractor to provide enough 
ash for 2.3M breeze blocks. 
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The latest ICE public exhibition, 
“Water: From Source to Tap”, 
opened on 22 March – World 
Water Day. 

The exhibition covers all 
aspects of water engineering, 
from clean water and sanitation 
to flood prevention to 
hydropower.

Following the success of 
the ICE’s previous Invisible 
Superheroes exhibition, the 
new exhibition reimagines 
real-life engineers as their 
cartoon superhero alter-egos, 
highlighting how they transform 
people’s lives. 

One of the main exhibits 

celebrates Victorian sewerage 
engineer Bazalgette’s pioneering 
work in creating the London 
sewer system. This year is the 
200th anniversary of his birth.

The exhibition aims to 
inspire children and young 
people to consider civil 
engineering careers by sharing 
the stories of individual 
engineers and examples of 
water-related projects across 
the globe,.

Ayo Sokale, a graduate civil 
engineer who works in flooding 
and coastal risk management 
appears in the exhibition as Eco 
Angel. 

Great George Street exhibition aims to raise the 
profile of all areas of water engineering from 
treatment systems to flood prevention

W A T E R

Exhibition highlights 
water engineering

A W A R D S

James Rennie Medal 
awarded to Arup 
engineer
 

Arup engineer Stephen 
Thompson has won this year’s 
James Rennie Medal for his 
work to apply digital technology 
to The Ocado Project. The 
project is the largest warehouse 
delivery system in the UK. 
The James Rennie Medal is 
awarded to the best Chartered 
Professional Review candidate 
of the year. Thompson 
competed against David Long 
from Tony Gee & Partners, and 
Ian Midgley from RJ McLeod 
(Contractors). The three 
finalists were selected from 
1,163 candidates from around 
the world.

F L O O D I N G

Free flood response 
lecture at Great 
George Street

A W A R D S

ICE Awards 2019 
deadline extended 
until 23 April  

Tackling flood response in 
Africa is the focus of a free 
lecture about “community-
responsive adaptation” to 
flooding in Kibera, Kenya, at 
One Great George Street on 
29 April. Members can watch 
online or attend in person. The 
lecture evaluates adaptation 
approaches to flooding in 
Kibera, the largest informal 
settlement in Nairobi. The 
analysis employs a novel survey 
data set from 963 households. 
For more information and to 
book, visit www.ice.org.uk/
events/community-responsive-
adaption-to-flooding-kibera.

The Water: From Source to 
Tap exhibition at the ICE

I C E

Baveystock visits 
Australasian 
institutions

ICE director general Nick 
Baveystock spent two weeks 
in Australasia in March in 
response to growing interest 
from Australian industry 
stakeholders in Project 13 and 
the NEC. He visited eight cities 
in Australia and New Zealand 
and met with ICE members, the 
local professional engineering 
institutions, and industry 
stakeholders, including Project 
13 early adopter Sydney Water. 
He explained how the Project 13 
approach can improves outcomes 
for users and customers, and 
supports a more sustainable, 
innovative industry.  

She said: “Our profession 
is responsible for creating 
solutions to humanity’s major 
challenges, which are growing 
due to climate change and a 
rising population. Therefore, we 
need a diverse range of people 
with different experiences 
and ways of thinking to help 
formulate the answers.

“By showcasing the wealth of 
different roles and the difference 
they make to society, we can 
demonstrate how rewarding 
and creative a career in civil 
engineering can be.”

The exhibition is part of 
the ICE’s water knowledge 
programme, which aims to 
raise awareness of water sector 

The ICE has extended to 
23 April the nominations 
deadline for this year’s ICE 
Annual Awards. The awards 
recognise outstanding civil 
engineering achievements and 
contribution to the profession 
and the Institution. Categories 
include the Gold Medal for 
individual civil engineering 
excellence and the Edmund 
Hambly Medal for sustainable 
development. Awards will be 
presented in October. For all 
award categories and to make a 
nomination, visit www.ice.org.
uk/careers-and-training/awards-
competitions-and-scholarships.

Institution of Civil Engineers    Record
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W A T E R  V I E W

WATER ENGINEERS  
ARE SOCIETY’S HEROES

A good friend of mine 
tells a great story 
about how as a young 
engineer, she was 
welcomed on the 
streets as a heroine, 
bringing water supply 
and drains to a village. 

You may be surprised 
to learn that this 
happened in Northern 
Ireland in the 1990s. 

Today, ensuring the UK population has access to 
clean water and sanitation is not a big issue. But 
it was not so very long ago that the UK was still 
tackling this challenge. 

With the Environment Agency’s recent warning 
of water shortages within 25 years due to climate 
change and population growth, if we do not get our 
act together, England may be facing water supply 
challenges again before too long.

Globally, access to clean water and sanitation 
remains a major issue. Safe, reliable and affordable 
water supply and sanitation are essential for 
civilised life. As well as being vital for individual 
health and wellbeing, they provide an essential 
foundation for social and economic development. 

People who work in this sector are united in a 
sense of social purpose and routinely talk about 
how rewarding they find their work, and the 
difference it makes to people’s lives.

This is why, following last year’s Global 
Engineering Congress, the ICE is focused on 
supporting engineering professionals to play their 
part in meeting the United Nations sustainable 
development goals for water and sanitation.

Standing between nature and human civilisation, 
the civil engineer plays a critical and fulfilling role. 
We are the mediators between two worlds: serving 
society by harnessing water as a resource and 
protecting civilisation from its destructive power 

but at the same time, protecting the environment 
from the often highly negative impacts of human 
activity.

This story is at the heart of ICE’s new public 
exhibition on water, part of the wider water 
knowledge programme this year. 

Following the success of the previous Invisible 
Superheroes exhibition, a new set of real-life 
engineers has been transformed into superhero 
characters. 

Some represent the unseen heroes who are 
saving and enabling life through clean water and 
sanitation. But other engineering disciplines 
which harness or defend against water are also 
represented, from flood and coastal management 
through to hydropower.

It is likely the public will be surprised at the 
sheer variety of engineering roles on show at 
the exhibition. We believe that it will continue to 
deliver on the great work of ICE 200 and help the 
public to better understand and appreciate how 
much civil engineering supports their lives.

We also hope it will inspire a new generation of 
engineers to join our profession. To all the children 
who have ever dreamed of being a superhero 
(and to adults who still hold that dream), civil 
engineering is a good place to start.
l Ed McCann is ICE Vice President Learning Society

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

Ed
McCann

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

issues and equip engineering 
professionals with the 
knowledge they need. 
l More information at  
www.ice.org.uk/water. The 
exhibition runs until February 
2020, weekdays 10am to 5pm, 
excluding bank holidays. It is 
at the Infrastructure Learning 
Hub at One Great George Street. 

“Due to climate change 
and population growth, 

if we do not get our act together 
England may be facing water 
supply challenges again before 
too long
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New ICE research shows that 
nearly 40% of people in the UK 
remain unaware of fatbergs 
– major sewer blockages 
caused by build-up of non-
biodegradable items, such as 
wet wipes and congealed fats. 

The ICE commissioned the 
public survey to support its new 
exhibition on water engineering.

The research shows just 
under a third of people have 
flushed wet wipes, with nearly 
a fifth of people flushing wet 
wipes some or all of the time. 
People also admitted to flushing 
other items, including tampons 
(29%), condoms (19%), plasters 
(15%), sanitary pads (13%) and 
nappies (5%). 

A third of people reported 
that they pour fats and oils 
down the drain some or all of 
the time.

Martyn Harvie, a principal 
civil engineer who will be taking 
part in the exhibition said: 
“The ICE hopes to warn people 
against feeding fatbergs and 
to raise awareness of all the 
behind the scenes work that 
civil engineers do to manage our 
precious water resources.”

R O A D S

Time running out for government 
to change road tax policies

I C E

40% of people 
ignorant of 
‘fatberg’  
blockages 

Exhibition raises fatberg awareness

Electric car take-
up will cut fuel 
tax revenues

The government has 10 years 
to implement a fair, reliable 
and sustainable roads revenue 
model, says the ICE’s latest 
policy paper, Pay As You Go – 
Achieving Sustainable Roads 
Funding in England. 

The paper expands on a 
recommendation made in 
ICE’s 2018 State of the Nation: 
Infrastructure Investment report 
published last year. It says that 
the government should consider 
replacing the existing generation 
of road taxes with a pay-as-you-
go model (PAYG) for England’s 
busiest roads.

Tax revenue from petrol and 
diesel is expected to decline as 
more motorists switch to electric 
vehicles, so the government will 
have to find new revenue sources 

to replace it.
A survey, conducted for the 

ICE by YouGov last year found 
that 47% of the British public 
would support a PAYG model, if 
it replaced both Vehicle Excise 
Duty (VED) and fuel duty.  

The paper outlines some of 
the challenges of introducing 
a new system. These include 
building new infrastructure and 
installing technology, privacy 
and security concerns and 
regulation.

ICE vice president for public 
voice Rachel Skinner said: 
“Ensuring a fair, reliable and 
sustainable way of securing 
funding to improve and 
maintain our roads is crucial to 
safeguarding the UK’s economic 
and social wellbeing.

“We know there is some 
public support for a pay-as-you-
go model to replace current 
roads taxation, and a range of 
options should be explored 
to craft a new, fair and lower 
carbon solution for road users 
of the future.

“We would urge the 
government to give this urgent 
and serious consideration, with 
a view to an early decision on 
implementation well before the 
end of the next decade.” 

The ICE recommends that 
this alternative system is in  
put place on the nation’s  
busiest roads no later than the 
end of 2030. 

This would ensure there is 
no adverse impact on the UK’s 
road maintenance budgets. 



49M AY  2019  |  N E W  C I V I L  E N G I N E E R  

W A T E R  V I E W

PIONEERING 
BLUE-GREEN CITIES

According to World 
Bank data, in 2017 over 
4bn people - more than 
54% of the world’s 
population were living 
in towns and cities, 
 and by 2050 it is 
projected that 70% of 
the population will be 
in urban areas. 

That means more 
and more land being built on or paved over to 
accommodate the urban dwellers. Ecologists 
are understandably concerned. But what about 
drainage engineers? Coupled with an increase in 
extreme weather events, urbanisation presents a 
signifi cant water management challenge. 

We have spent the last 150 years (ever since 
Bazalgette built his London sewage network) 
collecting surface water and putting it in pipes. But 
is that really the only solution? In 2013, academics 
from nine UK universities joined together to look at 
fl ood resilience and water management. 

The Blue-Green cities research project 
used Newcastle as the project demonstration 
city, and explored a very different way of 
managing surface water. A Blue-Green City 
aims to “recreate a naturally-oriented water 
cycle while contributing to the amenity of the 
city by bringing water management and green 
infrastructure together”. Done well, this has the 
potential to generate signifi cant environmental, 
ecological, socio-cultural and economic benefi ts. 

In 2016, Northumbrian Water joined with a 
range of partners, including Newcastle City 
Council, the Environment Agency, Newcastle 
University, Arup and Royal HaskoningDHV, in 
being the fi rst organisations in the country to 
explicitly commit to the blue-green approach. 
Only a few weeks back, they formally reaffi rmed 
that pledge. It is our hope that by doing this, we 

can encourage others to do the same.
Working together, they have an increased 

access to insightful research and an expansive 
base of knowledge, expertise and information, 
which enables them to develop innovative and 
sustainable solutions to protect homes and 
businesses from fl ooding.

It has turned Newcastle into a unique test bed 
for new approaches to fl ood mitigation.

Working with Newcastle City Council and 
Newcastle University, they have helped 
introduce blue-green infrastructure to the city’s 
Science Central development – now known as 
Helix, including a sustainable drainage facility for 
testing new approaches to tackling the issue. 

The aim is to build on this and projects 
such as the one where we worked with the 
Environment Agency and the City Council to 
divert the Ouseburn and use the original river 
channel for additional fl ood water storage, 
reducing the risk of fl ooding to nearby homes.

The work being done helps the group to be 
pioneers – isn’t that one of the most exciting 
things about being civil engineers? And it can 
help us to reduce the risk of fl ooding for many of 
our customers – and isn’t making life better for 
people, shaping a better civilisation, one of the 
other reasons we got into this industry?
� Richard Warneford is an ICE member and 
Wastewater Director at Northumbrian Water Group

Richard 
Warneford

“This has the potential 
to generate signifi cant 

environmental, ecological, 
socio-cultural and economic 
benefi ts
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Featured Jobs

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

Job title: Senior Highways Design Engineer

Salary: £36,599 - £42,569 per annum

Location: Isle of Man

The Department of Infrastructure, Highway Services, 
would like to recruit a Senior Chartered Highways 
Design Engineer to work on all aspect of highway 
design, construction and project management. You 
will be required to be a Chartered Civil/Structural 
Engineering with 5 years post graduate experience in 
highways design. You should also have experience of 
highway civil engineering work.

Link: http://bit.ly/IOMhighways

Job title: Principal Engineer Highways

Salary: Competitive

Location: East Midlands 

XEIAD is a Civil Engineering Consultancy specialising 
in diffi cult access inspections of the Rail and 
Highway infrastructure with offi ces based in 
Derbyshire, Bristol and Devon. We are currently 
looking to recruit an experienced Principal Engineer 
(Highways) Leading design teams in the design of 
civil engineering structures.

Link: http://bit.ly/XEIADEng

Job title: Senior Planning Engineer

Salary: Competitive

Location: London

We have a long-term employment opportunity for 
a Senior Planner based in London. Initially working 
on one of our major projects in East London, you 
will support the project management team through 
the timely provision of an effi cient and effective 
planning, scheduling and project performance 
reporting function, and will provide coaching to 
others in the team as required.

Link: http://bit.ly/BAMEng

Job title: Senior Geotechnical Engineer

Salary: Competitive 

Location: Ashford, Kent  

We are looking for a Senior Geotechnical Engineer to 
join our team. We are also looking for other roles in 
our Geotechnial team, so please apply or get in touch 
if you are interested in other roles in Multiconsult 
with our Geotechnical team. 

Link: http://bit.ly/MsnrGeo

Job title: Head of Dam Engineering

Salary: Competitive 

Location: Ashford, Kent 

We have a vacancy as Head of Dam Engineering 
to lead our Dams team. We are also looking for 
other roles in our Dams team, so please apply or 
get in touch if you are interested in other roles in 
Multiconsult with our Dams team.

Link: http://bit.ly/HOfDams

Job title: Highways Engineer

Salary: £30,000 - £40,000 per annum + plus benefi ts

Location: Ashford, Kent  

Are you looking to progress your career as a Civil 
Engineer within a growing and highly dynamic 
practice? Would you thrive with the opportunity 
to put your own stamp on projects in a specialist 
Highways and Infrastructure environment? This could 
be the perfect opportunity to progress your career 
within Highways, so read on for the benefi ts of this 
exciting new role. 

Link: http://bit.ly/ConRadEng
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Civil, Environmental & Geomatic Engineering

Senior Teaching Fellow in Civil 
Engineering Design
UCL Grade 8: £43,884 – £51,769 per annum
The UCL Department of Civil, Environmental & Geomatic Engineering 
is renowned for its strong commitment to excellence in research and 
teaching, and for its creative and innovative approach to educating Civil 
Engineering students through applied science and design.

We are seeking to appoint a Senior Teaching Fellow in Civil Engineering 
Design to join the team delivering and co-ordinating the teaching of 
design throughout our undergraduate programmes.

The appointment is full-time and open-ended, and available from July 2019.

The successful candidate will have industrial experience as a Civil 
Engineering Design Engineer in practice, experience of working on 
multi-disciplinary civil engineering projects, and the ability to work 
closely with other members of the design teaching team and the wider 
department in coordinating, promoting and running teaching and 
learning activities.

To apply for the vacancy please visit https://www.ucl.ac.uk/human-
resources/working-ucl/jobs-ucl and search for vacancy number 1799932.

Closing Date: 5 May 2019

We particularly welcome applications from black and minority ethnic 
candidates as they are under-represented within University College 
London at this level.

        

 
 
 

 

  
Training Courses 

 

Design of Retaining Walls to EC7 
Bristol: 1 May; Birmingham: 23 May; Heathrow: 20 June 

 

NEC4 – Engineering & Construction Contract 
 Belfast: 2 May; Heathrow: 4 Jun 

 

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

 

Essentials of Effective Project Management 
Cardiff: 15 May 

 

Drainage & Environmental  
Drainage Design (Foul & Surface Water) 
 Glasgow: 11 Apr; Manchester: 16 May; Cardiff: 6 Jun 

 

Land Drainage Law for Non Legal Professionals 
Manchester: 11 Apr; Heathrow: 18 Jul 

 

SuDS – Engineering Aspects  
Cardiff: 30 Apr; Birmingham: 8 May; Glasgow: 4 Jul; Bristol: 18 Jul 

 

Geotechnical & Piling  
Ground Investigation 1 – Ground Investigation Report 

  Glasgow: 15 May; Cardiff: 3 Jul; Belfast: 11 Jul 
 

Ground Investigation 2 – Interpretation for Design 
Glasgow: 16 May; Cardiff: 4 Jul; Belfast: 7 Nov 

 

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

 

Health, Safety & Welfare 
Legislation 

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

Birmingham: 16 Jul; Glasgow: 17 Sep 
 

CDM Regs and Compliance 2015 
Heathrow: 12 Apr; Manchester: 30 Apr; Cardiff: 26 Jun 

 

CDM Regs for Designers 
Bristol: 15 May 

 

Highways & Bridges 
(Endorsed by IHE for CPD) 

Highway Drainage Design 
Manchester: 10 Apr; Belfast: 5 Jun; Glasgow: 11 Sep 

 

Highway Law   
Belfast: 11 Apr; Heathrow: 15 May 

 

Asphalt Technology 
 for Civil Engineering Construction 

Cardiff: 12 Apr; Belfast: 10 May; Glasgow: 17 May 
 

Maintaining Road Surfaces 
Heathrow: 17 May 

 

Bridge Inspector Certification Scheme NHSS31  
(Modules C1 & C2) 

Heathrow: 23 May; Bristol: 13 Jun 
 

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



COMPLEXITY TO CLARITY

Seequent is a global leader in the development of visual data 
science software and collaborative technologies.

seequent.com | leapfrog3d.com 

Leapfrog Works by Seequent, is a dynamic 3D subsurface 
modelling solution that turns complex data into clear, easy 
to interpret models. 

Try Leapfrog Works for yourself on a free trial:  
www.leapfrog3d.com/works

The West Gate Tunnel project in 
Melbourne, Australia is one of the largest 
diameter bored excavation projects in the 
world and the largest ever undertaken in 
the southern hemisphere.

Geotechnical services firm, Golder used 
Leapfrog Works to assess geological risk 
and communicate that risk to a variety 
of stakeholders as well as to convey 
information to design and build tenderers. 
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