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

BRIDGE COLLAPSE THROWS 
INNOVATION INTO THE SPOTLIGHT

f ever there was a reminder of the deadly serious nature 
of civil engineering, March’s bridge collapse in Florida 
was it. Six people were killed, including one construc-
tion worker, when the under-construction Florida Inter-
national University bridge collapsed onto the Interstate 

highway below. Engineers were working on the bridge’s post-tensioning 
bars at the time.

Many questions are now being asked of the bridge’s design, construc-
tion methodology, workmanship and on-site supervision – all areas that 
could have played a part in the collapse. And with the whole event 
caught on video camera and much information on the structure’s de-
sign already in the public domain through social media, there is plenty 
of evidence for bridge design experts seeking answers to these ques-
tions to go on.

So while the official investigation continues, early theories about the 
sudden explosive failure of a critical bottom node due to the stressing 
of post-tensioning bars in possibly poorly compacted concrete through 
an area that is highly congested with reinforcement and drainage ducts 
seem a sound starting place.

Two of the first questions asked were, of course: why was this work 
being carried out over a live highway? And would such a thing ever 
happen in the UK?

Leading bridge engineers who have spoken to New Civil Engineer 
have been quick to point out that such an event would be extremely 
unlikely in the UK; CAT3 bridge checking should pick up design defi-
ciencies; extensive tests and mock ups would have ensured the correct 
concrete mix; and strict rules would have ensured the that highway 
was closed before work was carried out on sensitive elements such as 
tensioning bars.

But there’s more to it than that. This is a terrible, tragic incident 
made all the more so by the fact that the project team was trying to 
innovate. Much was being made of this on social media in the days lead-
ing up to the collapse. This was, we were being told, a pioneering use of 
the university’s own Accelerated Bridge Construction Methods, meth-
ods designed, said the university, to “reduce potential risks to workers, 

commuters and pedestrians and minimise traffic interruptions”. A key 
part of this was offsite construction, with the deck component lifted 
into place just days before the collapse.

It was also to be the “first in the world to be constructed entirely of 
self-cleaning concrete”, using titanium dioxide in the mix to keep its sur-
face clean by catalysing the UV breakdown of pollutants. It is perhaps 
worth asking how well the project team understood the properties of 
this special mix.

So it again raises that huge question about innovation. UK public sec-
tor clients have for years been lambasted for their reticence to embrace 
innovative materials and methods. Indeed, the industry’s perceived re-
luctance to embrace techniques such as offsite construction is routine-
ly touted as the reason for the industry’s poor productivity. Clearly we 
do not yet know if the innovative materials or methods were responsi-
ble in Florida. But you can bet that UK client technical teams are now 
going to be on high alert. They should be. 

We need to innovate as an industry. But we also need to be ever 
aware of the safety implications of what we do. As we also report this 
month, workforce safety performance of the UK construction industry 
is getting ever better, with technology accelerating this improvement.

But what of the risks to the public? It may be the Florida bridge col-
lapse necessitates a new chapter in ICE’s post-Grenfell review into the 
risks of infrastructure failure. It will surely makes it all the more essen-
tial reading when it lands. Watch this space.
l Mark Hansford is New Civil Engineer’s editor

New Civil Engineer

“We need to innovate as 
an industry. But we also 

need to be ever aware of the safety 
implications of what we do

I
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the recent good news story of a “one 
stop shop cancer centre” for early 
diagnosis. These centres will be set 
up with the aim of speeding up and 
identifying appropriate treatment 
or giving the all clear much more 
quickly through a holistic approach 
to testing. 

This means looking at all of the 
symptoms as a whole rather than 
carrying out  a series of individual 
tests to give a binary yes or no. In 
other words, it’s whole life asset 
management – considering the 
intervention in the broadest context 
of a complex interdependent 
system.

Finally what can we learn from 
the rapid expansion and now 
scaling back of chain restaurants? 
This rapid growth of chains with 
anonymised clones shows what 
happens when you become divorced 
from the needs and wants of your 
customers. 

Undoubtedly there is a place for 
chain restaurants but the scale and 
ambition of the expansion did not 
pay due attention to demand and 
the changing needs of customers. 
It’s another key lesson for 
infrastructure, particularly given the 
lead times for asset creation in our 
sector and the rapid pace of change 
that technology will have. 

We must not lose sight of our 
customers. To keep ourselves 
assured that we are best servicing 
society’s needs, we need to 
constantly use tools like public 
engagement and long term 
demographic modelling, as the 

Learning from 
the parallel universes  

around us
t is intriguing 
to reflect on 
what becomes 
newsworthy. “Blue 
Planet” and David 

Attenborough were able to create 
momentum behind plastic waste 
and has been a wonder to watch.  
The public imagination has certainly 
been provoked with high definition 
filming and heart wrenching sea 
creatures. This has resulted in 
action from across political parties 
and featured in Defra’s Environment 
Strategy 2025 launch. 

Infrastructure may not be 
constantly in the news, but there 
is almost always a story or a 
situation from another sector 
where we can learn lessons by 
spotting the infrastructure parallels. 
Some recent examples include 
the debate about the post-Brexit 
“Blue Passport” contract award, 
where the tender was awarded to 
the lowest cost bidder. The debate 
continues concerning whether a 
more quality-focused assessment 
should have considered the value of 
British jobs or level of security more 
prominently. 

This is a common challenge 
facing many of our infrastructure 
clients, demonstrating value for 
money without resorting to lowest 
cost tendering. The Construction 
Sector Deal even goes so far as 
to pursue how to incorporate a 
“broader definition of value” into 
procurement exercises – sound 
familiar? 

Another parallel is obvious with 

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

I

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

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

ICE did with the National Needs 
Assessment. 

While this game is amusing, it has 
a serious purpose. We are never 
too old to learn and test ourselves 
and our ideas. This will no doubt 
be coming to the fore when we hear 
from Dame Hackitt in May with 
the report from the Independent 
Review of Building Regulations and 
Fire Safety following the tragedy at 
Grenfell Tower. It is a most pertinent 
example of learning from outside 
our sector.

On 1 May, the ICE will launch 
the Project 13 implementation 
phase, setting out our vision for a 
transformed, sustainable industry 
with better skills, more innovation, 
and an improved customer focus. As 
we move towards the launch date, 
we should also reflect on how our 
robust plans can be tested outside 
our immediate sector. 
l Send comments on the 
Lighthouse to Policy@ice.org.uk

“There is 
almost always 

a story or a situation 
from another sector 
where we can learn 
lessons by spotting 
the infrastructure 
parallels
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TRANSPORT
The government has fired the starting 
gun for the private sector to put in 
proposals to build a southern rail link 
to Heathrow Airport, after publishing 
a list of projects open to third parties 
to develop. 

Transport secretary Chris Grayling 
has asked the market to come 
forward with ideas for new rail 
enhancement schemes, the first being 
for a southern rail link to Heathrow 
Airport. 

The idea is to use third parties such 
as local authorities and the private 
sector to invest in new major rail 
infrastructure projects, protecting the 
taxpayer from costly overruns during 
the construction stage. 

Network Rail has published its 
Open for Business list, detailing other 
projects that are in the pipeline for 

market-led bids. The list includes the 
redevelopment of Leeds Station and 
the Cumbrian Coast Line Upgrade – 
both valued at more than £100M. (see 
analysis p10)

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

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

H I G H  S P E E D  2
B E C H T E L  P U L L S  
B I D  F O R  E U S T O N 
S TAT I O N  H I G H  S P E E D 
2 C O N T R A C T

Bechtel has pulled out of the race for 
the contract to build the High Speed 2 
(HS2) terminal at Euston Station in 
London. The contractor remains on 
the shortlisted bidders for the HS2 
station at Old Oak. New Civil Engineer 
understands it was always Bechtel’s 
intention to bid for only one of the 
two stations, but has only now 
confirmed its choice. When HS2 Ltd 
launched the search for contractors 
to build the two southern stations, it 
said contractors could bid for both 
stations, but only win one. It is also 
understood the contractor is now set 
to partner with Morgan Sindall on the 
Old Oak Common bid. The decision to 
pull out now leaves a Costain/Skanska 
Construction UK joint venture (JV), a 
Mace/Dragados JV and a Bam Nuttall/
Ferrovial Agroman (UK) JV in the race 
to build Euston station which has a 
contract value of £1.65bn.

Ministers launch competition 
for privately developed rail link 
to Heathrow Airport

“Transport 
secretary 

Chris Grayling has 
asked the market 
to come forward 
with ideas for new 
rail enhancement 
schemes

KEY STATS

£1.65bn  
Estimated 

cost of 
Euston 
station 

redevelop-
ment 

MORE 
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More 
coverage 
online at 
newcivil

engineer.com

T R A N S P O R T
G R AY L I N G  P R O P O S E D 
B I-M O D E  T R A I N S 
W H I C H  ‘D O N’T  E X I S T ’
F O R  M I D L A N D S  L I N E
Transport secretary Chris Grayling 
cancelled the electrification of 
sections of the Midlands Mainline 
knowing that the alternative required 
bi-mode trains “did not exist”, a 
National Audit Office report has 
found. Bi-mode trains can run on 
diesel fuel and switch to overhead 
electrification systems. They were put 
forward by Grayling as way of 
improving services on the Midland 
Mainline north of Kettering without 
the need to fully electrify the line.  A 
National Audit Office report said: “At 
the time of the decision to cancel in 
March 2017, officials had advised the 
Secretary of State that the bi-mode 
rolling stock with the required speed 
and acceleration did not exist.” A 
Department for Transport 
spokesperson said: “We are focused 
on delivering better trains and 
services to passengers more quickly 
at better value for money.”
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S T R U C T U R E S

DOCKLANDS 
FOOTBRIDGE 
PLAN
Atkins has won a 
contract to develop 
engineering and 
architectural proposals 
for the Rotherhithe to 
Canary Wharf pedestrian 
and cycle bridge across 
the Thames in east 
London. Atkins will 
develop proposals using 
feedback from a public 
consultation which 
closed in January. 
Transport for London 
favours a bridge which 
can open for shipping. 
Other options include a 
tunnel and ferry 
crossing. Bridge  
options include  
bascule, swing and 
vertical lift bridges.

S T R U C T U R E S
D E S I G N E R S  C H O S E N 
F O R  S TA N S T E D 
A I R P O R T  T E R M I N A L 
E X PA N S I O N  W O R K
Mott MacDonald and Ramboll have 
won the contract to produce designs 
for the new Stansted Airport arrivals 
hall and an expanded departures hall. 
Plans to expand the airport were 
announced last year. The existing 
arrivals terminal will be reconfigured 
to become part of a newly expanded 
departures area. The pair will work 
with architect Pascall & Watson to 
design the new arrivals building. The 
value of the contract has not been 
disclosed. Stansted owner 
Manchester Airports Group said it 
would soon seek bids for the £340M 
second phase of the airport’s 
expansion programme. Construction 
work will be divided into two lots. The 
first covers the 34,000m2 arrivals hall 
and is worth £120M to £150M. Lot 2 is 
for the £180M to £230M 
transformation of the existing Foster 
& Partners-designed terminal into a 
departures-only area.  

T R A N S P O R T
F O U R  B I D D E R S 
S H O R T L I S T E D  F O R 
E D I N B U R G H  T R A M 
E X T E N S I O N
Four firms or joint ventures have been 
shortlisted for the proposed £165M, 
4.6km long extension of Edinburgh’s 
tram network. Shortlisted bidders are 
a Bam and Colas Rail joint venture; 
Dragados; a Farrans, Sacyr, Neopul 
joint venture and a Sisk and Steconfer 
joint venture. Seven contractors were 
invited to participate in the pre-
qualification process for the contract, 
The shortlist of four was due to 
tender as New Civil Engineer went to 
press. The deal involves the design 
and construction of all track, 
overhead line, tram stops, systems 
infrastructure, road infrastructure and 
public realm between York Place and 
Newhaven. A decision on whether to 
go ahead with construction is 
expected later in the year. If it goes 
ahead, the line will come into 
operation in 2022. A public 
consultation on the extension plan is 
currently underway. 

S T R U C T U R E S
H O U S E  O F  L O R D S 
C O M M I T T E E  L O O K S 
AT  O F F-S I T E 
M A N U FA C T U R I N G
The potential of off-site 
manufacturing to boost productivity 
in the construction industry is to be 
investigated by a parliamentary inquiry. 
The construction industry was worth 
£100bn to the UK economy in 2016 
but suffers from poor productivity, 
the House of Lords science and 
technology committee said. The 
inquiry will address whether off-site 
manufacture can improve output, and 
will weigh up the benefits alongside 
any drawbacks or obstacles to its use. 
The committee is calling for evidence 
on how offsite manufacture can lower 
costs, speed up delivery and increase 
quality. Committee chairman Lord 
Patel said: “The inquiry will consider 
how off-site manufacture might 
contribute to improving productivity 
within the construction industry and 
how it will fit in with the construction 
sector deal announced by the 
Government. 

KEY STATS

£340M
Value of 

Phase 2 of 
Stansted 
Airport 

expansion 
programme
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F L O O D I N G

VENICE 
FLOOD 
GATES
The last of Venice’s huge 
flood gates has been 
built, as part of the 
£4.8bn project to protect 
the city from rising sea 
levels. Croatian firm 
Brodosplit has finished 
63 flood gates, which are 
30m long, 20m high and 
up to 5m deep, weighing 
300t each, in a deal 
worth around £62M. The 
project involves 
installing floodgates to 
separate the Venice 
Lagoon from the sea 
when the tide is higher 
than 3m. 

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

Atkins has won the design contract 
for the proposed Croydon Area 
Remodelling Scheme (CARS), New 
Civil Engineer understands. Network 
Rail said the project was the central 
part of its Brighton Main Line  
upgrade programme which will 
deliver major improvements in 
punctuality between London, Gatwick 
Airport and the Sussex coast. Work on 
the project involves the design of two 
additional platforms, a potential 
over-site development at East 
Croydon station and the design of a 
new flyover to create grade separated 
junctions in the Selhurst triangle, 
removing the “Croydon bottleneck”. 
Atkins and architect Weston 
Williamson will also take the scheme 
through the Transport & Works Act 
order process.

S T R U C T U R E S
C O N S T R U C T I O N 
D E F E C T S  F O U N D 
I N  19 E D I N B U R G H 
C O U N C I L  B U I L D I N G S  

Construction defects have been found 
in 19 Edinburgh City Council buildings 
during investigations following the 
collapse of a 9t wall at a primary 
school, a report by Scotland’s public 
spending watchdog said. Councils 
have been urged to learn lessons 
about the safe procurement, design 
and construction of public buildings. 
Faults similar to those at Oxgangs 
Primary School, where a wall 
collapsed during a storm in January 
2016, were found in other local 
authority buildings including libraries, 
community centres and care homes, 
an Accounts Commission report says. 
Engineers found an absence of 
“header ties”, sliding links that 
connected inner block walls to 
structural steel frames, during repair 
works at Oxgangs in 2016.

B U S I N E S S
CARILLION 
REDUNDANCIES RISE 
TO 1,825 AFTER L ATEST 
ROUND OF CUTS
 
The number of redundancies at 
collapsed construction firm Carillion 
has increased after the Insolvency 
Service announced more job cuts. 
The latest round of 23 redundancies 
takes the total number up to 1,825. 
Carillion went into compulsory 
liquidation on 15 January this year. 
The Insolvency Service said more 
than 10,000 of 19,000-strong Carillion’s 
pre-liquidation workforce had gone 
into alternative employment following 
the transfer of 179 people to new 
employers. Its most recent update 
said 23 employees would leave the 
business. An Official Receiver’s 
spokesperson said: “I am continuing 
to talk with potential purchasers for 
Carillion’s remaining contracts and 
will keep staff, elected employee 
representatives and unions informed.”

KEY STATS

£4.8bn
Value of 
Venice’s 

flood defence 
project

19
Number of 
Edinburgh 

council 
buildings 

with 
construction 

defects

The Edit
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Are Network Rail’s  
third party investment 

plans on track?
he long-awaited list 
of projects Network 
Rail wants to see 
privately funded has 
been published and 

the government has outlined its 
policy on how it views third party 
– privately – funded rail proposals. 
But just how feasible are these 
plans?

Following last year’s Hansford 
Review into how third party 
investment can be brought into 
rail, Network Rail has published its 
shopping list of projects for which it 
would like to get private funding.

The list covers the whole of 
the country and contains a mix of 
stations, track improvements and 
bridge projects whose values range 
from less than £10M to over £100M.

Funding for the schemes could be 
part or complete, with Network Rail 
saying it would be up to the third 
party to develop the business case 
to support its funding contribution. 

Although publication of the list 
appears to be a welcome step 
forward, sources New Civil Engineer 
has spoken to are raising concerns.

One said some schemes are 
too small to justify the high cost 
of building the business case and 
going through the Network Rail 
application process.

There were also concerns about  
where the risk of interfacing with 
a live railway would lie and how 
much risk Network Rail would take 
on. Another said he found it difficult 
to see where the commercial 
opportunity lay, especially with the 

Rail Analysis
K A T H E R I N E  S M A L E

T
track improvement work.

“It’s easier to see how you would 
commercialise the tangible items 
like stations,” said one rail sector 
source. “But things like the track 
and other bits and pieces, I don’t 
understand it. I don’t see how they 
are commercialised and made 
attractive.” 

Network Rail has cited the 
two-year deal with signalling and 
train control specialist Resonate 
as an example. Resonate picked 
up much of the cost of installing 
and running a signalling system 
and if reactionary delays are 
reduced as predicted, the reduction 
in compensation paid to train 
operating companies will be shared 
between Network Rail and Resonate.

One expert suggested packaging 
up the smaller projects to make 
them worth the administration 
cost. He said Network Rail had 
to make sure there was certainty 
and repeatability of transaction 
to make the projects attractive. 
He wants consistent procurement 
systems to allow the supply chain to 
hone tenders and drive down cost 
through subsequent bids. He also 
said sticking to promised timetables 
for publishing tenders would cut 
bidding costs.

“There’s a couple of 
administrative issues around the 
certainty and repeatability of 
transaction to sort out,” he said. 
“That might sound small, but they’re 
very important to get right.

“We also need to see the 
Department for Transport (DfT) put 

out a tender when they say they 
will,” he said. “We see it all the time 
with franchises for tender. Almost 
without fail, the timetable will slip.

“If that happens then you could 
have £250,000 of consultancy staff 
costs just sitting in the office and 
you can’t let them go because they’ll 
find work elsewhere and might not 
come back.”

Companies now have four months 
to submit initial proposals, after 
which the government is expected 
to respond in the autumn. The 
DfT said more information and 
support for those interested would 
be available at its rail investment 
opportunity days this month.

Over 
£100M
Value of 

some of the 
rail projects 
which could 

attract 
private 
funding “Some schemes 

are too small  
to justify the high 
cost of building the 
business case
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HS2 Old Oak  
Common station’s  

scale is revealed
he sheer size and 
scale of the operation 
to build the Old Oak 
Common High Speed 
2 (HS2) station in 

west Lonson has emerged in an 
exclusive interview with HS2 Ltd 
project director S4 Old Oak Common 
Matthew Botelle.

The HS2 station at Old Oak 
Common will be the last stop 
before the £56bn high speed rail 
line terminates 6km to the east at 
Euston, in central London.

Passengers using HS2 phase 
1 route between London and 
Birmingham will be able to 
disembark at Old Oak Common 
and interchange with Crossrail’s 
Elizabeth line and the Great Western 
Railway (GWR). The station will 
have the capacity to handle around 
100M passengers, rivalling Waterloo 
Station in Central London.

Trains from the east will arrive 
at underground platforms from the 
Euston tunnels section and head 
north via the Northolt tunnels.

Each of the six new platforms 
for the high speed line will be 
400m long. To accommodate the 
switchings and crossings at either 
end of the platforms, the station will 
include a huge underground box 
spanning the length of the platforms. 
This will be a total of 903m long, 
70m wide and 15m high in the west 
to 22.5m high in the east.

“It’s one the biggest structural 
boxes in the world,” says Botelle. 
“Nothing will be built on this scale 
ever again in Britain,” he adds.

HS2 Analysis
K A T H E R I N E  S M A L E

T
From the HS2 platforms around 

16m underground, passengers will 
ascend to a 150m by 70m by 21m 
(high?) concourse in the surface 
level station. This will then link 
through to the adjacent Elizabeth 
line and GWR station and platforms.

Consultant WSP will design the 
£1.3bn station. A decision on the 
contractor to build it is due in the 
Autumn. 

Around 1M.m3 of material from 
the box and 2M.m3 of material from 
the tunnels on either side will have 
to be removed from the site, says 
Botelle.

“It is essential we get the 
excavated material out by rail 
and conveyers, so that’s why it is 
essential the strategy gets nailed 
down as soon as possible,” he says.

The station box will be 
constructed with diaphragm walls 
around its perimeter, served by a 
large, on-site concrete and bentonite 
slurry plant.

The sub-surface HS2 station will 
also be mechanically ventilated, 
allowing a much taller adjacent site 
development to be built.

Botelle says: “If you mechanically 
ventilate the box, you’re not affected 
by cross winds and you can build 
higher buildings on the adjacent 
plots.”

To add to the challenge, the 
ground at the site is contaminated, 
the result of 103 years of industrial 
use. It will consequently have 
to undergo a major remediation 
programme.

To make room for the new 

stations to be built, the the GWR 
and adjacent Heathrow Express 
depot next to the site is being 
demolished in four phases. As these 
are completed, more land will be 
released to HS2 for track, platform 
and station construction.

The last phase of this work is 
directly to the north of the existing 
GWR tracks, so to save time and 
ease construction, six out of the 
eight platforms for the Elizabeth line 
and GWR will be built off site and 
lifted into place during possessions. 

The Elizabeth line opens at the 
end of this year, but trains will not 
stop Old Oak Common station until 
it opens in 2026. 

100M
Annual 

passenger 
capacity of 

Old Oak 
Common 

station

“ It is one of 
the biggest 

structural boxes in the 
world
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two spans had been lifted into place 
onto piers, 5.7m above an eight-lane 
highway. 

The “cable” stays were also not yet 
in place, although tender documents 
submitted by Munilla to FIU say the 
stays, which would normally be 
cables, were actually hollow tubes. 
Rather than support the load, these 
did little other than improve the 
dynamics and create an aesthetic 
impact for the bridge. 

The first span was a 5.5m high, 53m 
long concrete truss. The concrete 
itself is described as “self cleaning” 
titatium oxide concrete, in publicity 
material published by the university. 
This is a relatively untried material 
which is claimed to require less 
maintenance.   The ABC method 
involved constructing the bridge off 
site on an adjacent plot of land and 
then manoeuvring the truss into 
place using “self-propelled modular 
transporter” vehicles. This took place 
during a closure of the road on 10 
March. 

In cross-section, the truss was in 
the shape of an I-beam. The bottom 
chord was 9.7m wide and the top 
chord was 4.9m wide and acted as a 
canopy. Both were post-tensioned. 

How did  
under construction 
bridge collapse onto 

live highway?

awsuits are being filed 
against nearly all of 
the companies and 
agencies involved in 
the collapse of the 

Florida International University (FIU) 
bridge in Miami on 15 March. 

The 860t, post-tensioned concrete 
structure collapsed onto a live high-
way, killing six people. 

Survivors and families of the de-
ceased are now filing lawsuits against 
consultant designer Figg Engineering, 
an internationally respected engineer-
ing firm; contractor Munilla; client 
FIU; and the Florida Department 
of Transportation (FDot). Figg and 
Munilla have issue statements saying 
they will fully cooperate with the 
investigation. Munilla said it was also 
conducting its own investigation.

The pedestrian bridge was sup-
posed to have been an iconic struc-
ture and a shining example of the 
University’s ABC (accelerated bridge 
construction) technique, but instead 
it has turned into every engineer’s 
worst nightmare.

‘FAKE’ CABLE STAY BRIDGE 
USED NEW CONCRETE TYPE 
At the time of the collapse, the 
bridge – which had the appearance 
of a cable stayed structure – was in a 
temporary condition. Only the first of 
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“It was meant 
to look 

like a cable stayed 
structure, but it isn’t

There was a single line of irregularly 
angled diagonal members running 
centrally along its length. It appears 
that the end diagonals at least, were 
post-tensioned. 

At the time of the collapse, Na-
tional Transportation Safety Board 
(NTSB) investigators confirmed the 
two tensioning bars being worked 
on were in a diagonal member at the 
north end of the span – the location 
where the collapse was triggered.

Tension had already been applied 
to one bar and engineers were work-
ing on the second bar when the span 
failed and collapsed. The same work 
had already been carried out earlier 
at the south end.

One engineer said a risk-based ap-
proach would be taken by construc-
tion teams carrying out post-tension-
ing work in the UK.

The bridge had been procured 
under a design and build contract. 

The events which led up to the 
collapse are now being fed into an 
investigation being carried out by the 
National Transportation Safety Board 
Office of Public Affairs (NTSB).

WAS BRIDGE DESIGN A 
FACTOR IN COLLAPSE?
One of the first areas of investigation 
into the collapse will be the bridge 
design.

To many, the merit of a structure 
is the elegance of the engineering 
solution behind it. In the case of the 
FIU bridge, however, the apparent ca-
ble stayed design was a red herring, 
with the cable stays having more of 
an aesthetic than structural function. 
The loads were actually carried by 
the bridge’s irregular concrete truss, 
which spanned the highway.

Mott MacDonald senior project 
manager, metros and civil Andrew 
Bance says the over-complicated  
nature of the design could have had 
contributed to its collapse. 

“It was a very unique structure 
which is a bit of a fake,” he said. “It 
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an bridge and some cracking that’s 
been observed on the north end of 
the span, the pylon end of that span 
we moved this weekend. Um, so, uh, 
we’ve taken a look at it and, uh,  
obviously some repairs or whatever 
will have to be done but from a  
safety perspective we don’t see that 
there’s any issue there,  so we’re  
not concerned about it from that 
perspective.”

The voicemail was not immediately 
picked up, and two days later on 15 
March a meeting with FDOT, Munilla, 
Figg and FIU was held at 9am to dis-
cuss the crack. Two hours later the 
bridge collapsed. 

FDOT stressed that at no point in 
the meeting was it made aware of any 
“life-safety” issues. 

was meant to look like a cable stayed 
structure, but it isn’t and if you were 
to design a truss by itself then you 
wouldn’t arrange it like that. Then 
you’ve potentially got a new concrete 
and an accelerated programme, it’s a 
recipe for disaster.”

Tony Gee & Partners group direc-
tor Akram Malik agrees and says the 
design choice was an “odd decision”.

“It’s not by any means a unique 
decision, I’ve seen it quite a few times 
where you add something that is 
purely aesthetic and just makes life 
more difficult, rather than actually 
adding to the structure.”

WHAT HAPPENED IN THE  
RUN UP TO THE DISASTER?
In the days after the collapse it 
emerged that Figg lead engineer for 
the bridge W Denney Pate had left a 
voicemail on an FDOT landline on 13 
March, reporting that there had been 
some cracking of the concrete at the 
north end of the truss. The cracking 
was not deemed to be safety critical.

On the recording of the voicemail 
Pate says: “Hey Tom, this is Denney 
Pate with Figg bridge engineers. 
Calling to, uh, share with you some 
information about the FIU pedestri-

Florida Bridge Collapse 
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“A meeting  
was held at 

9am to discuss the 
crack. Two hours later 
the bridge collapsed

Cracking in concrete is not unusu-
al, shrinkage and creep as concrete 
cures is normal, but it can perhaps be 
deduced that the cracking observed 
in the bridge was not expected and 
was significant enough to inform 
FDOT authorities about it. 

The end diagonals in the bridge 
would have been in compression 
when supported by the piers (see dia-
gram) and therefore not able to crack 
unless there was some unexpected 
bending moment in the member. 
However cracking could have begun 
to propagate during the installation 
phase. 

As the truss was transported, 
the lifting modules were positioned 
underneath the node points of the 
penultimate diagonals, leaving the 
ends of the truss to cantilever. Under 
this load condition, the diagonals at 
each end of the structure would have 
been in tension and therefore more 
prone to cracking [see diagram].

Although the cracking may not in 
itself have been symptomatic of the 
impending collapse, it may have been 
the reason the team was carrying 
out post tensioning works to bars in 
the diagonal at the north end of the 
bridge when it collapsed. 

The bridge 
collapsed onto 
a live highway, 
crushing 
vehicles





highways in the UK are required to 
undergo a technical approval process 
in accordance with BD 2/12 of the 
Design Manual for Roads and Bridges 
published by Highways England,” 
says Malik. “The temporary works 
design would have required a similar 
level of checking in accordance with 
this process.”

He says a bridge structure similar 
to the one in Florida would have to be 
independently checked, a category 
three check, which should include 
potentially unusual risks and hazards 
throughout a project’s lifecycle.

For a similar structure, the check 
would also include a check on the 
temporary state where a bridge has 
been positioned across the highway 
but is incomplete as it would be 
considered to be at a critical stage in 
relation to the safety of users of the 
road below, he says.

Site supervision may also have 
played its part in the bridge’s collapse. 

The FIU bridge collapsed onto traf-
fic during work to post-tension bars 
in a diagonal member of the bridge’s 
concrete truss, killing six people.

At the time of the collapse, National 
Transportation Safety Board (NTSB) 
investigators confirmed the two ten-
sioning bars being worked on were in 
a diagonal member at the north end 
of the span – the location where the 
collapse was triggered.

Tension had already been applied 
to one bar and engineers were work-
ing on the second bar when the span 
failed and collapsed. The same work 

Decision to  
tension truss 

over live highway 
questioned

he global engineering 
community will now 
be looking at what 
happened in Florida 
and asking whether 

the collapse could have been pre-
vented and whether it could happen 
elsewhere.

From a statement issued by Flor-
ida Department of Transportation 
(FDOT), it said under the terms of the 
procurement issued by FIU and “due 
to the unique characteristics of the 
design of the bridge”, an indepen-
dent, secondary design check was 
required. 

Under the terms of the contract, 
the design and build team was 
responsible for selecting an inde-
pendent checker, and chose global 
engineering consultant Louis Berger. 

In the statement FDOT said Louis 
Berger had not pre-qualified for the 
service which was required under 
FIU’s agreement with the state. 

As New Civil Engineer went to 
press, it was unknown whether the 
check included the bridge’s tempo-
rary construction states. 

Tony Gee & Partners group  
director Akram Malik says that in 
the UK, bridge designs have to go 
through a strict checking process 
before construction starts.

“Structures associated with 

Lessons to Learn 
Katherine Smale

T

had already been carried out earlier 
at the south end.

Independent bridge consultant 
Simon Bourne estimates that the 
stresses in the concrete at the critical 
joint when it collapsed should have 
been within its limits and notes that 
the concrete failed in compression 
which is unusual. 

He questions whether the concrete 
in the joint was properly compacted 
due to the high density of reinforce-
ment. The cross section of the diago-
nal is estimated to have been around 
700mm by 700mm.

Combined with the additional 
tension from the jack, this could have 
caused the joint to explode.

Bourne says that from looking aat 
images of the collapse, the stressing 
work appeared to have been using a 
jack capable of putting only 0.5MN 
into a member which was already 
carrying 8MN. “It’s not a significant in-
crease, but if it was close to the edge 
of its capacity or the concrete hadn’t 
been compacted properly, then that 
could cause it to collapse.”

Issues such as inadequate concrete 
compaction can go unnoticed if there 
is inadequate supervision to ensure 
the quality of construction on site.  

Bridge expert and Institution of 
Structural Engineers past president 
Ian Firth says that in the UK, the 
declining role of the engineer on site 
could have a detrimental impact on 
the quality of construction in the 
future. 

“Owners like to place all the risk 

KEY FACTS

0.5MN 
Estimated 

stress applied 
by jack to 

failed member

700mm by 
700mm

Cross section 
of failed 
diagonal

20 N E W  C I V I L  E N G I N E E R    |    M AY  2018

Florida Bridge Collapse 



21M AY  2018   |    N E W  C I V I L  E N G I N E E R

“The FIU bridge 
collapsed onto 

traffic during work to 
post-tension bars 

onto contractors, assuming that they 
will supervise the works properly 
to ensure full compliance with the 
design and arrange the necessary 
independent checks,” says Firth. 

“But contractors frequently pre-
vent their designers from visiting site, 
with the consequence that oversight 
of the construction by those most 
familiar with the design occurs 
increasingly rarely.

“This has contributed to 
 tragic collapses in the past and it  
is important to ensure proper scruti-
ny on site if those problems are not  
to be repeated.” 

The investigation will examine 
site supervision in the FIU bridge 
collapse.

C A R R Y I N G  O U T 
S T R U C T U R A L  
W O R K  O V E R  L I V E 
H I G H WAY
Representatives of the victims and 
their families are asking why the road 
was allowed to remain open.

FDOT has said it had “at no time, 
from installation until the collapse 
of the bridge”, received a request to 
close the highway. Although following 
a request from the FIU design build 
team, FDOT had issued a blanket 
permit allowing for two lanes of the 
highway to be closed between Janu-
ary and April. 

It also said that it was not made 
aware by FIU’s design and build team 
of any scheduled “stress testing” of 
the bridge following installation and 

says it has no knowledge or confir-
mation from FIU’s design build team 
of “stress testing” occurring since 
installation.

Experts in the UK have expressed 
surprise at the decision of the engi-
neers to carry out the work over a 
live highway.

“To my mind, when a bridge is 
lifted into place, by the time it is 
de-propped and the road opened, all 
the post tensioning work should have 
been completed and not require any 
further works to strengthen it for the 
temporary condition it is in,” says 
one engineer.

“If it was unplanned remedial work 
to an unexpected issue, this would 
strike me as inherently risky, and I 
would be asking why the road wasn’t 
closed.”

Another bridge engineer says: “I’m 
really shocked this was being carried 
out over a live road.

“In the UK, carrying out this kind 
of work would generally be down to 
a safety call. We would assess what 
the implications of failure were and if 
one of those was collapse, we would 
take the view that the road should be 
shut.”

Highways England says it has 
“technical approval procedures in 
place for temporary works that po-
tentially affect public safety”. 

Additionally, it says it has not 
permitted segmental post-tensioned 
concrete bridges with an internally 
grouted system to be constructed on 
its network for a number of years.

N E W  T Y P E  
O F  C O N C R E T E
Before the tragedy of 15 March, client 
Florida International University was 
making much of the fact that its new 
bridge would be the first in the world 
to be constructed of “self-cleaning 
concrete”. 

The claim is made in a press re-
lease dated 10 March to mark the suc-
cessful installation of the main span.

Self cleaning concrete is a term 
normally applied to mixes containing  
photocatalytic cement, available 
in the United States but almost 
exclusively used by precast concrete 
manufacturers.

“Bright white” concrete has been 
made in the UK with photocatalytic 
cement, but only with a blend based 
on white Portland cement and 
special white aggregate. It is usually 
precast.

There has been no confirmation 
about exactly what went into the 
mix used, but images from the site 
suggest that a grey Portland cement/ 
photocatalytic blend was specified 
rather than white, as the finished 
concrete is light grey. 

Photocatalytic cements are known 
to have increased water demand and 
accelerated setting times, so these fac-
tors could well have necessitated the 
use of chemical set retarders and high 
range water reducing admixtures.

Opinions differ on how congested 
with reinforcement and post tension-
ing ducts the key concrete sections 
actually were, but experts agree that 
it is likely to be high.

This requires a fluid, cohesive 
mix, usually dosed with chemical 
admixtures to improve its plastic 
properties without compromising 
long-term strength. Such properties 
are time-dependent. Higher than 
expected ambient temperatures or 
delays somewhere in the delivery/
placing systemwould cause the 
placeability window to shrink  
significantly.
● Additional reporting Dave Parker

Photograph of 
the wreckage 
shows a blue 
jack, which was 
being used to 
stress one of the 
tension bars at 
the time of the 
collapse
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H I G H  S P E E D  2
CONNECTING EUSTON 
WITH KING’S CROSS

What or who is it that is so precious 
between Euston and King’s Cross 
that it precludes building a high 
speed rail link, even to the extent 
that the “20 minute walk” between 
the terminals is used to justify, as an 
alternative, a 160km railway around 
the south of London (The Edit, last 
month)?

A lot was made of the congestion 
at Euston in the 2013 KPMG report 
to justify High Speed 2 (HS2). Also, 
the proposed redevelopment at 
Euston for HS2 is to be painfully 
slow, complex, expensive and 
stunningly inconvenient for its users 
for years.

Surely that stretch of land would 
allow a whole new station complex 
to be built off-line, then connected to 
both stations to form an in-out loop.

I’ve never understood why that 
option was not on the table. It 
might even weaken the case for HS2 
sufficiently to close it and save a lot 
of money.
Jonathan Smith (M retd) 
jonatantony@tiscali.co.uk

L O W  C A R B O N
ENGINEERING AN END 
TO GLOBAL WARMING
I am writing in response to Tim 
Kermode’s thoughtful letter (Your 
View, last month). I agree with 
everything he writes, with one 
possible exception, where he 
says that active CO2 removal is 
essentially an engineering problem.

I have recently been introduced 
to the work of Project Drawdown – a 
project to reverse global warming. 

If its analysis is correct,  
engineering has an important part to 
play in CO2 removal, but only six of 
the top 20 solutions are engineering 

ones. For the full list, see www.
drawdown.org/solutions-summary-
by-rank.
Christopher Jofeh, chris.jofeh@
arup.com”

P R O F E S S I O N

DEFINING MOMENT
Thomas Tredgold defined civil 
engineering in words that have a 
wonderful 19th century beauty and 
resonance. 

Many of Tredgold’s examples 
of civil engineering have been 
lost to other institutions, but the 
phrase “the art of directing the 
great sources of power in nature for 
the use and convenience of man” 
has remained. Can we continue to 
subscribe to this wonderful phrase 
of Thomas Tredgold?

Prince Charles a few years ago 
called for civil engineers committed 
to sustainability to turn Tredgold’s 
phrase around and seek to be 
“directed by nature”; “to understand 
and to work in harmony with 
nature’s underlying patterns of 
behaviour”. Is this an improvement?

Paul Jowitt and his pals suggest a 
subtler modification, changing just 
three words: “the art of working with 
the great sources of power in nature 
for the use and benefit of society” 
(Your View, March 2018).   

The nuances associated with 
Tredgold’s words in 1828 are 
somewhat lost in dictionary 
definitions in 2018. “Working with” 
in place of “directing” sounds 
somewhat reactive; “benefit” sounds 
much more sinister and exploitative 
than “convenience”.

And then “society” in place of 
“man”: this is the usual demand 
for political correctness. But if we 
interpret “man” as representing 
the human race, which implicitly 
includes our children, and our 
children’s children, then “the use 
and convenience of man” contains 

@

Read more 
letters at  
www.newcivil 
engineer.com

a future positive intention of 
sustainability with regard to the 
sources of power in nature which 
goes beyond the negative possibility 
of present exploitation.

Is it a lack of linguistic confidence 
that might make us reluctant to 
replace a well-loved 19th century 
phrase with a 21st century 
revisionist version? Or is it a 
recognition that, as with the Book of 
Common Prayer, there is something 
special about the original words and 
language? If we pause and seek to 

interpret them in our own time we 
will understand a deeper meaning 
relevant for us and for the future. 
If we insist on apparent instant 
sound-bite clarity, we will be certain 
that we have understood without 
actually hearing or thinking.

Prince Charles and Prince Andrew 
are right in urging civil engineers to 
concern themselves more vigorously 
with sustainability. 

But I do not think that we need 
to discard or tamper with Thomas 
Tredgold as we do so.             
David Muir Wood (F), emeritus 
professor of geotechnical 
engineering, division of civil 
engineering, University of Dundee, 
Fulton Building, Dundee DD1 4HN

P R O C U R E M E N T
SMALL IS BEAUTIFUL 
 

I do believe technical brilliance 
can be dimmed by the corporate 
nature of large organisations, so I 
appreciated the insight on page 30 
of March’s New Civil Engineer. As to 
the awarding of large contracts, my 
experience, some 20 years ago, may 
be apposite.

This was a major coastal project 
with a pre-tender estimate of £28M.  
The client authority, required a 

The Editor,  
New Civil 
Engineer, 
Telephone 
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69-77 Paul 
Street, London,  
EC2A 4NQ 
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contract of such size to be offered 
only to major national players, but as 
director and Engineer-elect, I wished 
for specialist contractors – those 
with  plant operators knew how far 
they could allow the incoming tide to 
cover their tracks before heading up 
the beach. 

We split the job into two dredging 
and five civils contracts, and took 
overall management back in-

YOUR VIEWS AND OPINIONS

G O O D  P O I N T

JUSTIFYING MAJOR PROJECTS
I was very interested to read “Share and Care” by Jackie 
Whitelaw (New Civil Engineer, last month). Twyford Down was 
a disgrace by any measure.

Stonehenge is more complicated. The options are much more 
limited. One way would be to encourage use of the M4 and M3/
M27 and leave the A303 as it is, but I do not imagine 
that will happen, any more than building a second 
temporary carriageway on the basis that in 200 
years’ time it will probably not be needed and it 
can all be cleared away.

There really is little option than to go through 
the World Heritage site, probably below ground. 
The latest Highways England presentation 
shows an improvement on the one I saw a couple 
of years ago. They have done away with the vast 
proposed embankments to the west.

What is still wrong is the impact of the tunnel 
portals, and the new vast interchange proposed for the 
A360 just to the west. I talked to one of the archaeologists 
employed on the scheme and put it to him that the big mistake 
is the bored tunnel. The tunnel should be cut and cover, as the 
French did in the Bois de Boulogne. The money saved could 
then be used to make the tunnel very much longer.

The archaeologist clearly agreed with me, although it is 
not official policy, and he agreed that a route could be found 
that avoids most, but not all, of the barrows. The few smaller 
barrows thus destroyed could then be subject to some properly 
funded research, and possibly put in a small localised museum.

Upgrading the A303 is a project that is not going to go away 
and, even if money were no object, there is no easy solution. 
It is inevitable it will affect the World Heritage Site. The 
important thing is that improvements to the site overall should 
more than make up for any archaeological features destroyed.
John Edgley (G), edgley@orpheusmail.co.uk

Much of the April issue is devoted to the argument that the 
public should be consulted early in the development of a 
proposed project. That is, at the concept stage, so that they will 
be party to and therefore more accepting, when the analysis is 
narrowed to a precise proposal.

In two articles, the public consultation in connection with 

the Lower Thames Crossing is presented as some sort of 
exemplar in this respect. The 47,000 respondents are cited as 
confirmation of this. This consultation was in fact a travesty, 
representing a process almost exactly the reverse of that 
promoted in these articles.

Highways England was asked to address the problem 
at the Dartford Crossing. It purports to have 

considered a whole range of possible solutions, but 
all except one were rejected and excluded from 
the consultation; in particular a proposal for a 
long tunnel between Kent and Essex. Despite a 
Freedom of Information request and repeated 
requests in Parliament, they have assiduously 
avoided revealing their analysis of this proposal. 

Have the authors of these articles been duped in 
the same way as the 47,000?

Ken Bowman (M), kandmbowman6@gmail.com

One reason for the apparent public disenchantment with 
some major civil engineering proposals may be due to the 
lack of trust in the figures put forward as justification. Cost 
benefit analysis is susceptible to what the World Bank calls 
“appraisal optimism”. Despite its seeming precision, it is more 
judgemental than we sometimes acknowledge.

While there can never be a “correct” answer, decision 
makers need to know if the conclusions are based on 
current best practice. Maybe one approach could be for 
an independent, experienced team to make a prompt, 
confidential, critical review of the analysis. 

Clearly, finding the right people is essential. Perhaps 
the Institution could help here. A possible method may 
be to nominate a small group of senior members who can 
then appoint an “on call” review panel from which each 
specific review team is chosen. Their task would be to 
examine, question and report on the analysis, thus enabling 
reconsideration and revision.

The proposal will obviously mean additional costs, but it 
could improve the quality of the analysis and hence go some 
way towards regaining public trust.
MS Collins (M) 35 Churchill Road, Church Stretton, Shropshire 
SY6 6AE

house. Interestingly, four of the civil 
contracts were won by the same 
specialist firm, on open tender, over 
the four-year period.

To be fair, this approach was 
aided by the relative proximity of 
the design offices, committed teams 
there and on site, and an involved 
client technical staff.

With extra work, final outcome 
value was £31M, and I have been 

interested (and relieved) that more 
recent studies have suggested that 
our approach actually saved the 
client – ratepayers and taxpayers – 
£2M.  The reasons range from micro 
management by smaller firms to 
larger overheads of big firms, and 
cautious pricing by sub-contractors 
to larger entities.
Brian Waters (F),  
pat_waters@btinternet.com
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is trying to revamp its culture to 
become safer, more reliable and 
more affordable. Is it possible to 
deliver world-class improvements 
to London’s transport network in 
such challenging conditions?

“It definitely is possible. It’s diffi-
cult, there’s no doubt about it,” says 
Sheridan.

“Will we be able to do everything 
everybody has ever dreamed of and 
wants to do on the Tube? No. So it 
is definitely going to be difficult and 

Delivering safe 
improvements  

to the Tube

y journey on the 
Tube will never be 
the same again,” says 
Caroline Sheridan, six 
months into her role 

as London Underground’s renewals 
and enhancements director. From 
the moment she steps into a station, 
Sheridan questions everything.  
Where do those cables lead to? 
What type of train is waiting at the 
platform? What kind of track is 
used?

“Is the track sitting on ballast, or 
is it sitting on concrete? And I’ve 
never even noticed it before,” she 
says.

Sheridan is new to the rail indus-
try, having spent the last 15 years 
working her way up to become de-
livery director at Heathrow Airport 
Ltd. She left that post in October 
2017, just as Heathrow’s third 
runway was given the government’s 
approval. It seems like a strange 
time to leave, but expansion will not 
begin for a few years and Sheridan 
is someone who likes to stretch 
herself.

“The things I really enjoyed in my 
last role at Heathrow were leading 
a team and driving change. And the 
role I do now is all about driving 
change.”

Transport for London (TfL) is 
facing tough times. It will lose the 
last of its government funding, 
once worth £700M per year, from 
2018/19, just as its deficit reaches 
almost £1bn. While chasing new 
income streams, the transport body 
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challenging, but it is possible.”

In renewals and enhancements, 
the focus is on improving workplace 
safety. While its sister division, the 
major programmes directorate, is 
used to working in the spotlight on 
its £250M-plus projects, renewals 
and enhancements keep the Tube 
network ticking behind the scenes.

Work takes place “in the guts of 
the network”, says Sheridan, often 
during the day while trains are 
running close to the site. Despite 
the risks posed by live trains and 
traction currents, worn out track is 
replaced, signalling is upgraded and 
station improvements are made.

Most of the tasks are manual, 
with many workers operating in 
confined conditions. As a result, 
there are two injuries each week in 
renewals and enhancements, mostly 
as a result of avoidable slips, trips 
and falls.

Sheridan believes it does not 
have to be this way. “I think one of 
the key parts of my role is driving 
improvements in the safety culture 
here,” she says.

A lot of effort is going into mech-
anisation to reduce workers’ expo-
sure to risk. At the moment, some 
operatives carry large volumes 
of concrete down flights of stairs 
to get to site in an unnecessarily 
hazardous journey. Instead Sheridan 
would like to see concrete brought 
in by train.

A project is underway to auto-
mate some track work and reduce 
injuries. But any machine developed 

“ One of the 
key parts in 

my role is driving 
improvements in the 
safety culture here
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will not be rolled out across the net-
work immediately. In the meantime, 
basic actions like keeping sites tidy 
can reduce the number of accidents.

Behavioural change is also needed. 
With better organisation and planning 
,Sheridan believes renewals and 
enhancements can become more 
efficient as well as safer. 

At the moment, workers feel the 
pressure to deliver quickly and 
minimise disruption for passengers, 
leading to risk-taking.

“It isn’t that I’m saying, ‘no, don’t 
deliver’. I’m absolutely saying we 
need to deliver. We absolutely can’t 
be the organisation that goes in and 
disrupts the operation. But we need 
to put safety as a core value at the 
heart of everything we do,” says 
Sheridan, adding there is a drive to 
increase accident reporting.

“The right thing to do is stop. If 
we’ve deviated from the plan or some-
body’s not doing what they should 
be doing, stop. And that, in a delivery 
mindset, is quite hard, but we want 
people to say, ‘don’t walk past it: 
report it’.”

On a recent project to replace a 
section of Metropolitan line track, 
engineers developed ways to stream-
line processes rather than push work 
through quickly to hit deadlines.

 A poor drainage system in the 
affected tunnel was making mainte-
nance work difficult. As a result, the 
base of the track had  to be replaced 
as well as a section of the track itself, 
meaning the concrete had to be 
poured and track laid during engi-

neering hours. To maximise the work 
which could be done during those 
hours, a specialised concrete mix 
was used which gains strength much 
quicker than usual mixes. Sheridan 
believes that saving time on site 
allowed teams to focus on safety. “Not 
only have they improved their pro-
ductivity, their reliability, their safety 
performance has improved also,” she 
says. She describes her renewals and 
enhancements operation  as a project 
delivery division. Some of the work 
is managed completely in-house with 
London Underground acting as client, 
designer, engineer and contractor, but 
other work relies on the supply chain.

Next year she is looking to invest 
£350M in the network. Opportunities 
for suppliers are growing: London Un-
derground will be on the lookout for 
a track delivery partner this spring or 
summer after its contract with Balfour 
Beatty comes to an end. TfL is trying 
to simplify the way it engages with its 
supply chain in a bid to attract the 
best companies to the organisation. 
It is also looking to listen to suppliers 
more “rather than being the client 
that tells them how to do it,” says 

Sheridan.
But there is one problem. Safety 

is not always perceived as being the 
number one priority.

“I wouldn’t in my previous roles 
expect to almost drag the safety 
conversation out of the suppliers; it 
would be immediately first, suppliers 
leading. At LU it is not always the 
same, but suppliers here are very 
responsive to what we’ve asked in the 
past,” says Sheridan.

“I know that a lot of the suppliers 
have already got very mature be-
havioural and safety cultures within 
their organisations. They just need to 
bring it in [to their TfL work].”

Warm and unguarded, Sheridan is 
unafraid of speaking her mind. She is 
refreshingly forthcoming about the 
day-to-day challenges of being female 
in the construction industry; although 
she remembers feeling “quite excited” 
about having her own site bathroom 
in the early stages of her career, she 
also recalls the pressure of being the 
only woman on site. 

“I believe it has been harder for 
me,” she says.

“I don’t think people have delib-
erately discriminated, but I think 
natural bias has impacted the jobs 
I’ve had and how I’ve moved on.”

She is keen to stress TfL’s zero 
tolerance policy towards discrimina-
tion is “fantastic” and gives it a “more 
positive outlook” from the top down. 
But overall, the construction industry 
has a long way to go. “I think it’s 
unbelievable that in 2018 we’re still 
talking about it,” she says.

KEY FACTS

£350M
TfL’s planned 

investment 
in enhance-
ments and 
renewals in 

2019

£1bn
Expected 

TfL deficit in 
2018/19

“ I think natural 
bias has 

impacted the jobs 
I’ve had and how I’ve 
moved on
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Fast setting concrete was used 
to speed work on this Tube 
tunnel’s track slab
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ROUNDED 
SERVICE
Perfect Circle is winning work for itself and regional 
consultants as it manages local government consultancy 
work for Scape. Mark Hansford reports.

B y definition Perfect Circle 
is an SME  A start-up 
even. That it is a limited 
company formed as a 
JV between engineering 
giants Aecom, quantity 

surveyors and smaller consultants 
Gleeds and Pick Everard makes it 
something of a hybrid.

And that it wants to hand over 
around 30% of its up to £350M of 
design work to other consultants 
makes it quite extraordinary.

So what is it exactly? It was set 
up in response the framework 
opportunities offered by Scape 
Group, the public sector procurement 
body.  In 2016 it won the right to be 
sole-supplier for Scape’s five year 
Built Environment Consultancy 
Services framework (BECS) 2021.

It is effectively a management 
consultant, set up to manage 
workload secured through the BECS. 
It allocates this work to what it calls 
its principal supply partners – Aecom, 
Pick Everard and Gleeds – and other 
consultants, usually SMEs. The aim 
is to help Scape ensure that money is 
spent locally and that local labour is 

used where possible.
It is a big deal. Scape is perhaps not 

that well known in the infrastructure 
sector, but across its range of 
frameworks – covering everything 
from regional civils contracting 
to building services and property 
maintenance – more than 550 public 
sector organisations are currently 
using its sole-provider frameworks 
to deliver a huge range of projects. 
The BECS framework is one of the 
biggest, worth up to £350M and 
covers services including project 
management, quantity surveying, 

building surveying, commercial 
surveying, architecture and design 
services, civil and structural 
engineering, highways consultancy 
and engineering services and 
strategic asset management. 

That is a decent chunk of 
consultancy work but well within 
the capabilities of the principal 
supply partners to deliver. The need 
to share comes because Scape’s 
frameworks have challenging key 
performance indicators (KPIs), largely 
built around delivering social value – 
Scape is, after all, owned by six local 
authorities delivering services to 
any public body in the UK. And that 
means there are key performance 
indicators for amounts of local spend, 
local labour usage and local SME 
engagement.

“There won’t be many 
incorporated, limited company JVs 
in consultancy. But we have got to 
hit our KPIs. That’s what our board is 
set up to focus on,” explains Perfect 
Circle chairman and Pick Everard 
managing partner Duncan Green. 

“Perfect Circle doesn’t employ 
anyone,” he says, explaining that 

“We are driving 
for 30% to be 

done through the supply 
chain and we are driving 
for schemes where no 
principal supply partner 
is involved

KEY FACT

£350M
Amount of 

design work 
Perfect Circle 
is managing 

for Scape

Business Culture    Perfect Circle
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he and his fellow board members 
are seconded in but draw no salary. 
“We then use our principal supply 
partners or the supply chain to 
deliver,” he explains.

And there is plenty of opportunity 
for the supply chain here. “We are 
driving for 30% to be done through 
the supply chain and we are driving 
for schemes where no principal 
supply partner is involved,” he says. 
That’s up to £120M of design work 
that Perfect Circle is putting up for 
grabs.

And those KPIs are designed 
to make it a pretty good client, 
especially when it comes to payment.

“We think this is an easier way 
for SMEs to get involved in major 
schemes, by being our supply chain,” 
says Green. 

“We are working on all the 
major projects and working on 
them through us means they get 
paid because we are continually 
monitored on it,” he adds, referencing 
the continual challenge in the 
industry concerning payment and 
retentions. Perfect Circle, like all 
Scape framework partners, has KPIs 

on prompt payment and is forbidden 
from indulging in the practice of 
retentions.

And there are some really key 
opportunities coming up.

“Over 1,000 public sector 
organisations will have signed up to 
Scape this year,” observes Green. 
“It provides for all big public sector 
clients.” 

Clearly, all such major clients are 
more than capable of running their 
own procurement processes and 
setting up their own frameworks. And 
of course, for major works, most If 
not all do. 

But for smaller jobs, or where there 
is a need to crack on quickly, Scape 
is increasingly seen as a great route 
to market – the procurement is done 
and, with Scape’s sole-supplier policy, 
clients do not even have to agonise 
about picking a winner. It is proving 
popular.

“Highways England is now choosing 
to use us on the Lower Thames 
Crossing for its ground investigation 
works,” says Green. “We’ve had our 
major commissions; on High Speed 2 
(HS2) in particular,” he adds, where 
Perfect Circle has won work on 
enabling works.

Green says its work on HS2 is 
going to be particularly attractive to 
regional civils consultants.

“We’re doing a lot of the utility 
diversion work. It will be a really good 
opportunity for the supply chain 
to get involved as we move up the 
country doing service diversions,” he 
observes.

“A national programme like HS2 
offers Perfect Circle a great way to 
use local consultants in the supply 
chain. It’s local spend with a large 
percentage going to SMEs.”

Which is exactly what Scape is 
looking for.

But Green is not limiting his sights 
to public works, which under the 
terms of the European Union’s OJEU 
procurement process will ultimately 
be capped at £350M of commissions. 
Private sector project work is extra.

“We’re also looking to diversify. 
Very much,” says Green. 

“We see the opportunity to use the 
supply chain in public and private 
sector projects,” he adds, citing 
Manchester Airports Group, which 
has awarded it a place on its civils 

design framework.
“We’re on the framework and all 

the opportunity that comes with it,” 
he says. 

“So we are now looking actively 
where we can offer clients all the KPIs 
that Scape contracts put in for private 
clients who have a conscience, who 
do want suppliers to get paid on time.

All this confidence is built on 
a good year one. More than 300 
commissions and 132 clients were the 
headline numbers in the consortium’s 
first year of delivering projects.

Clients include local authorities 
from across the UK, schools, 
universities and colleges as well as 
central government and national 
infrastructure schemes. The team has 
also delivered projects in housing 
and health as well as arts and leisure 
schemes.

And as an example of supply 
chain involvement, Perfect Circle 
is working for Somerset County 
Council delivering Avalon Special 
School alongside six local SME sub-
consultants as well as bringing in 
specialist surveying, arboricultural 
and geotechnical consultancy. 

Pick Everard has proved to be the 
master at understanding the KPIs and 
in particular the social value KPIs,” 
says Green, thanks to previous work 
with Scape. “What was also important 
was how quickly Aecom and Gleeds 
learnt the language.”

Another real focus in year one was 
aimed at another Scape KPI – training 
and skills.

“During the first year we have 
placed real emphasis on training 
and skills, offering employment 
opportunities as well as working with 
our supply chain; the benefits are 
tangible,” says Green. 

“Effectively we’re a start-up 
company that is now winning some 
major commissions,” he reflects. You 
can’t say fairer than that. N

“ We think this is 
an easier way for 

SMEs to get involved 
in major schemes, by 
being our supply chain

Perfect Circle 
chair Duncan 
Green wants 30% 
of its workload to 
be done by non-
JV firms.
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UNBALANCED 
EQUATION
First time publication of employer salary data will make 
uncomfortable reading for construction bosses looking to 
recruit more women. Fiona McIntyre reports.

B y 4 April, all UK 
companies with 250 
employees or more were 
required to declare their 
gender pay gap data. 

They were for the first 
time required to submit information 
about how much they pay their male 
and female staff to the Government 
Equalities Office, which has published 
the information.

The results showed that although 
earnings inequality affects all sectors, 
many firms in the engineering and 
construction industries are lagging 
behind the national gender pay gap 
of 18.4%.

Unlike equal pay, which has been 
a legal requirement since 1970, the 
gender pay gap reflects differences 
in the median hourly wage for a man 
and a woman in an organisation. 

At junior levels, the gap is smaller 
as numbers of men and women are 
generally more equal. 

However, there are fewer women 
earning high wages in senior roles 
than men. This skews the numbers 
and boosts male median pay.

According to the data, several big 

firms in the industry have gender pay 
gaps of 40% or more. This means the 
median hourly rates they pay female 
employees are 40% less than those 
they pay men. With a 47.3% pay gap, 
Breheny Civil Engineering has one of 
the largest. A spokesperson admitted 
the data “shows that we need to do 
more to create opportunities for 
women to progress”.

Contractor Bouygues UK and 
consulting engineers Pell Frischmann 
also returned results showing a 
median gender pay gap of more than 

40%, at 40.9% and 40.4% respectively. 
Both firms said they were attempting 
to recruit more women and improve 
their working conditions as a way to 
address the pay gap. 

Bouygues UK chair Fabienne 
Viala said the firm is reviewing its 
maternity and paternity policies to 
attract more women back to work, 
while Pell Frischmann HR director 
Lorraine Palmer said 30% of its 
graduate programme are now women 
But do the statistics tell the whole 
story? Neither the median hourly 
wage data, nor similar data on bonus 
pay provide comparative information 
about job roles, the experience of 
individual workers or years spent at 
the company.

According to Royal Academy of 
Engineering gender pay gap lead 
Elspeth Finch, although the big pay 
gaps look shocking, the figures give 
no clues about why the gaps exist.

“It’s really easy to make 
assumptions that we know where  
the problems are, and if I’m being 
honest, if we knew what they were 
then we’d have addressed them by 
now,” she says.

“We all know 
that the data 

is not perfect, but it’s 
giving us a starting 
point to ask ourselves 
some really important 
questions

KEY FACT
 

18.4%
National 

gender pay  
gap

The companies listed are 
examples of firms with  
large and small gender pay 
gaps. It is not a complete list 
of all civil engineering and 
construction companies which 
reported their gender pay gap 
data. A minus shows the pay 
gap favours women.
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pay gap
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Finch explains how even the more 
nuanced pay quartile data fails to 
give a reliable picture of what is 
happening.

Pay quartile data supplied to the 
Equality Office shows the percentage 
of women working at each of four 
salary levels within a company. 

Data is split into a lower quartile, 
a lower middle quartile, a middle 
quartile and a top quartile. An equal 
number of employees is represented 
at each level: for example, in a 
company with 1,000 employees, there 
would be 250 employees in each 
quartile. It means the top quartile 
shows the highest paid and most 
senior employees of the company.

In general, more women are in the 
lower quartile and there are far fewer 
in the top one, which Finch suggests 
shows a lack of progression for 
women within firms. 

But the results are only based on 
hourly wages so it is impossible to 
know whether a woman in the lower 
middle pay quartile is doing the 
same job as a man in the middle pay 
quartile.

But Finch believes the data still has 

an important role to play.
“We all know that the data is not 

perfect, but it’s giving us a starting 
point to ask ourselves some really 
important questions,” she says.

“It gives us that time to really 
digest what this reporting said, to 
really understand what the drivers 
behind the gaps are, so that when we 
start looking at actions we can do so 
in a really informed way.”

According to law firm Pinsent 
Masons partner Helen Corden, 
firms need to make a concerted 
effort to attract and retain women, 
from more equal gender hiring 
on apprenticeships and graduate 
schemes to better maternity packages 
and flexible working arrangements.

“In these male dominated sectors, 
sometimes they don’t offer these sort 
of flexible arrangements as readily as 
other sectors,” she says.

But Corden believes there is no 
simple answer to closing the gender 
pay gap in the engineering and 
construction industry.

“I think it’s really important that 
people understand, in these sectors 
there is no quick fix to closing the 

gap,” says Corden.
“I think one of the things is, 

there’s not a readily available pool 
of women, especially in relation to 
the engineering sector for example. 
There’s not that ready pool of women 
who you can just draw upon to try to 
close the gap.”

Bam Nuttall chief executive 
Stephen Fox agrees that the industry 
needs to attract and retain more 
women.

“As an industry we’ve done lots 
of stuff to put people off, or to get 
people in and then put them off even 
when we’ve got them in the first 
place,” he says, citing confrontational 
behaviours, long working hours with 
poor flexible working arrangements 
and unconscious bias as deterrents 
for women.

The company is an ambassador for 
Women into Science and Engineering 
(WISE), a campaign group trying to 
attract more women into science, 
engineering, technology and maths 
(STEM) careers. 

Fox describes how the firm’s 
Women@Bam movement, an internal 
organisation started in 2011, is 
trying to boost the profile of female 
employees.

“Our overriding challenge when we 
started that was to get more women 
into senior management,” says Fox.

“If we achieve that, we will achieve 
other things as a consequence and in 
parallel. 

“But that’s a long game, when the 
senior management has typically 
been in the business 20 or 30 years.”

Not all employers reported large 
pay gaps. Highways England reported 
median pay gap of 1.4% – in favour 
of women. A spokesperson said 
Highways England is “committed to 
promoting equality and diversity at 
all levels within the organisation” and 
will continue to balance pay across 
its organisation.   N

“ There is not a 
ready pool of 

women you can just 
draw upon to close the 
gap

Large employers 
are among those 
with some of the 
biggest gender pay 
gaps

GENDER PAY GAPS OF 10% OR LESS Mind the 
pay gap

GENDER PAY GAPS OF 30% OR MORE

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

HIGHWAYS ENGLAND -1.4%
COLAS LTD 0.2%
TRANSPORT FOR GREATER MANCHESTER 1.7%
MANCHESTER AIRPORTS GROUP 2.6%
YORKSHIRE WATER 4.7%
ALUN GRIFFITHS 5.2%
LHR AIRPORTS 6.5%
JONES BROS 8.3%
LAING O'ROURKE 8.8%
TRANSPORT FOR LONDON 10.0%

COLAS RAIL 35.9%
FLUOR 36.2%
VAN ELLE 38.3%
BUCKINGHAM GROUP CONTRACTING 38.4%
MACE 39.9%
PELL FRISCHMANN 40.4%
BOUYGUES UK 40.9%
WYG 46.9%
BREHENY CIVIL ENGINEERING 47.3%
VINCI CONSTRUCTION UK 48.5%
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HUMAN 
JUNGLE
Two thirds of the world’s population will live in  
urban areas by 2050, and cities are having to grow 
rapidly to cope with this influx. But who are these 
people, and just what do they want from city  
planners and builders? Mark Hansford investigates.

T oday, 54% of the world’s 
population lives in urban 
areas, a proportion that 
is expected to increase 
to 66% by 2050. United 
Nations projections 

show that urbanisation combined 
with the overall growth of the world’s 
population could add another 2.5bn 
people to urban populations by 2050, 
with close to 90% of the increase 
concentrated in Asia and Africa. 

Putting that into context, in 2016 
there were 512 cities with at least 
1M inhabitants globally. By 2030, a 
projected 662 cities will have at least 
1M residents. Cities with more than 
10M inhabitants are often termed 
“megacities”. In 2016, there were 31 
such megacities globally – and this is 
expected to rise to 41 by 2030.

It means there is pressure on city 
authorities and developers to show the 
necessary leadership that will ensure 
that these cities meet the needs of their 
growing populations.

Amanda Clack, for one, is excited 

by the challenge. Clack is executive 
director at developer CBRE and 
immediate past president for the Royal 
Institution of Chartered Surveyors. Her 
themes as president were focused on 
the inter-relationship of infrastructure, 
cities and people.

“I’m really passionate about cities,” 
she says. “Why? They are our most 
enduring social structures.

“But we need really strong 
leadership to drive the agenda,” she 
sad in a speech from the main stage 
at international property fair Mipim in 
Cannes, an event attended by 26,000 
developers and city leaders from over 
100 countries. 

“By 2050, 66% of the world’s 
population will live in cities. There 
will be 13 or 14 new mega-cities built 
in China alone. You are going to have 
cities like Shanghai taking on Australia. 
Jing-Jin-Ji is going to be the world’s first 
mega-city of 100M,” she states. “Just 
imagine living in a city of that scale.”

There are, of course, lots of types of 
cities.

They are all growing at different rates 
due to different political, economic and 
social drivers. Their leaders all have 
different views on what they want to 
be. And there are all kinds of measures 

KEY STATS
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URBAN POPULATION GROWTH AROUND THE WORLD
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“Jing-Jin-Ji is 
going to be  

the world’s first  
mega-city of 100M. 
Just imagine living in  
a city of that scale
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available to tell you which are doing 
it best. 

As JLL global research lead 
Rosemary Feenan says: “In this world 
of measurement, cities have nowhere 
to hide.” Feenan explains that there 
are now more than 300 indices used 
by investors.

JLL itself has one, breaking cities 
worldwide into 10 distinct groups, 
with the lead group called the Big 7: 
London, New York, Paris, Hong Kong, 
Tokyo, Singapore and Seoul. And 
they are powerful.

“The Big 7 take 25% of all direct 
real estate investment worldwide,” 
she says. “That says something 
about what the property market 
thinks of global powerhouses.”

But, according to JLL, the next 
group down, The Contenders, are 
vying to take over. These are cities 
like San Francisco, Amsterdam, Los 
Angeles, Washington DC and Beijing. 
“This is the fastest growing cluster 
and claims 14% of direct investment,” 
she notes. “We may see in the next 10 
years a very different set of cities at 
the top.”

So what might change the list? Or, 
as Feenan poses it: “How do cities 
change?”

There are common factors. Most 
of them want their citizens to be safe. 
Most want their cities to be resilient. 
Most of them want them to be clean. 
What is indisputable is that they are 
all going to be increasingly inhabited 
by people – so called millennnials – 
who are currently young. 

Clack cites research by Berlin-
based apartment search engine 
Nestpick. It found that millennials 
want four things: essentials like a 
home, food and transport; good 
businesses to work for; openness; 
and recreation – places to come 
together.

Adora Svitak is an internationally 
acclaimed speaker and advocate 
for causes including literacy, youth 
empowerment and feminism. And, as 
a fourth-year undergraduate student 
at UC Berkeley in California, she is a 
millennial that wants her generation 
to be heard. Her 2010 TED talk 
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CITIES CONTRIBUTING MOST TO GDP BY 2030
NEW YORK - NEWARK - JERSEY CITY

SHANGHAI

TIANJIN

BEIJING

LOS ANGELES - LONG BEACH - ANAHEIM

GUANGZHOU, GUANGDONG

SHENZHEN

LONDON - METRO

CHONGQING

SUZHOU, JIANGSU

TOKYO

JAKARTA

SÃO PAULO

FOSHAN, GUANGDONG

WUHAN, HUBEI

NEW YORK - NEWARK - JERSEY CITY

SHANGHAI

TIANJIN

BEIJING

LOS ANGELES - LONG BEACH - ANAHEIM

GUANGZHOU, GUANGDONG

SHENZHEN

LONDON - METRO

CHONGQING

SUZHOU, JIANGSU

TOKYO

JAKARTA

SÃO PAULO

FOSHAN, GUANGDONG

WUHAN, HUBEI

573
481

410
390

342
335
333

312
283

259
244

232
220

198
197

Top 15 cities worldwide
by GDP in 2030

(billion GDP)
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“Urban design 
is not just a 

logistical challenge, 
but a moral one

Growing Cities    Overview
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“What Adults Can Learn From Kids” 
was watched by 4M worldwide. Since 
then she has delivered speeches to the 
United Nations, and others, and was 
picked to deliver the Mipim keynote 
speech to give a millennial perspective 
on future cities.

Her message is fundamentally simple 
and logical; that those planning the 
cities and urban environments of the 
future must consider the views of the 
many rather than the few, something 
that she feels is not currently 
happening.

“I want to make the case for adopting 
new eyes and ears so that we may 
better see and hear all types of people. 
Building that kind of vision requires 
tuning into the attitudes of youth,” she 
says.

And she believes today’s youth is 
being let down by current approaches.

Perhaps unsurprisingly, and 
echoing the Nestpik research, housing 
affordability tops her priority list.

“Affordability is key to appealing to 
millennials,” she says. “Housing needs 
to be accessible to the quintessential 
starving artist.”

She referenced an Oakland artists 
collective where artists, priced out of 
the property market were living in an 
abandoned warehouse. It was generally 
perceived as a cool place to hang out 
and party, until 36 people died in a fire 
during a concert because it lacked fire 
safety systems.

She says she is hugely frustrated at 
attempts to “aestheticise” unaffordable 
housing and transport.

She cites the #vanlife hashtag, for 
people who have chosen to live in 
camper vans. It has had nearly 3M 
mentions on Instagram, few them 
critical.

“These are images of conventionally 
attractive, affluent, white, middle class 
people taken on high quality cameras. 
These are not images of the black, 
disadvantaged worker who lives in a 
Walmart carpark and who dies and 

nobody notices.
“I am frustrated by a non-critical 

narrative of things like biking to 
work because the alternatives are 
unaffordable.

“We all talk about designing for 
millennials, but when we do that we are 
thinking of people who get on Google 
buses or put on a suit and go and work 
on Wall Street,” she continues. “But 
that’s not most of us.

“I worry that we only see the young 
people we want to see. Designing for 
only a small sliver of the educated 
millennial population can provoke 
a backlash from the rest of the 
community,” she says.

She also brings up the issue of 
loneliness.

“The loneliness associated 
with urban development can be 
catastrophic,” she stresses, noting 
that the UK has just appointed a 
minister for loneliness. “That’s good,” 
she states. “Young people are just as 
affected by this as older people are.

“Modern life is plagued by the curse 
of convenience. We don’t need to 
communicate with anyone. In the past 
societies were united by organised 
religion, but that is not so likely in my 

generation.
“In thinking about designing for 

young people I want to point out the 
importance of social interaction,” she 
says. 

“What our world needs right now 
is a lot more getting to know our 
neighbours so the new rule is to build 
accessible spaces that encourage 
getting to know each other from cradle 
to the grave,” she says.

And that means all people: not just 
the advantaged few: “We should bring 
people of all backgrounds emotionally 
closer too,” she says.

She likes maker spaces, where 
tinkerers gather to work on projects 
with shared equipment, for example 
in São Paolo. “These are public goods 
that bring new value for cities,” she 
says.

“We are looking increasingly for 
better alternatives to the social spaces 
of our predecessors,” she emphasises, 
“it’s about creating spaces that 
enhance creativity. 

“Public parks are great examples of 
these spaces,” she notes.

The Organisation for Economic 
Co-operation and Development 
(OECD) exists to promote policies 
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that will improve the economic and 
social well-being of people around the 
world. Svitak’s views chime with OECD 
project manager Debra Mountford’s 
own agenda: “What makes a successful 
city is a city that brings together public 
engagement,” she says.

“Cities have always been unequal 
places. The poor have always lived 
in the poorest houses. But really now 
we need to start thinking: who is the 
city for? And how do we make it more 
affordable?” 

A further, overarching agenda is 
climate change. This is an issue that 
definitely chimes with the youth.

James Alexander is director of the 
City Finance Programme at the C40 
Cities Climate Leadership Group. 
The C40 is a network of the world’s 
megacities committed to addressing 
climate change. Alexander leads C40’s 
work supporting global megacities to 
overcome the barriers to financing 
climate action.

“We are entering the century of 
cities. Urbanisation is enormous. All 
the population growth, which is huge, 
will be in urban areas. But what should 
they be like? Like they are now, with 
sprawl and pollution?” he asks. “No,” 
he asserts.

“Climate change is going to be the 
other mega-trend,” he tells Mipim. 
“Think about the Paris agreement and 
the core aspiration of limiting global 
temperature rise to 1.5°C, primarily by 
reducing dependence on carbon. 

“The C40 is just under 100 cities.  
Those cities will use up their share of 
carbon on a business as usual basis, 
by 2025. Business as usual is not only 
not an option, but massively not an 
option,” he asserts.

And he puts the emphasis firmly on 
those responsible for building design.

“It can’t be down to the mayors,” he 
says. “Mayors don’t build cities. 

“We need leadership to come from 
many angles. But particularly from 
those building them, and for them 
to ensure all buildings are net-zero 
emission by 2030,” he challenges.

Svitak stresses that it is as much 
a question of moral leadership as 
anything else.

“My peers are among the most 
socially conscious people I know,” she 
states, giving the example of recent 
youth protests in the US, following the 
Florida school shootings. N
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VIETNAM  
VINCOM TOWER,  
HO CHI MINH  

High end retail, luxury  
residences and hotel, with sky 
observation deck.

With a height of over 460m, 
this will be the tallest building in 
Vietnam. Its structure is formed of  
25 staggered slim rectangles that  
are fused together to create the 
striking new tower. 

When complete it will surpass 
Hanoi’s 336m tall Keangnam 
Landmark 72 in height. The 
81-storey development is located 
in Vinhomes Central Park – one 
of the prime locations in Ho Chi 
Minh City, Vietnam. Its frontage 
faces the beautiful Saigon River, 
and is connected via major 
road and water transportation. 
Featuring a modern and unusual 
architecture design that 
symbolises the diversity and 
fast-emergence of Ho Chi Minh 
City, this mixed-use development 
involves space for a hotel, serviced 
residential apartments and retail. 
At the base of this skyscraper 
is a shopping centre featuring 
luxury retailers. The 241,000m2 
development will also feature 
contemporary landscape design 
that merges natural beauty into 
the building.

CANADA 
MONTREAL  
OLYMPIC STADIUM

Cities love to hold Olympic 
Games but the challenge of what 
to do with the infrastructure after 
the event is eternal. 

Montreal’s stadium for the 1976 
Games had its roof added after 
the Games but since 1987, a 175m 
tall, 45° degree angled tower 
suspending the roof has been part 
of the city’s skyline. 

The tower was originally meant 
to house sports training facilities, 
but the 50 storey building has 
never been used. Now WSP 
has been working with client 
the Olympic Installation Board 
to repurpose it as a new office 
for financial group Mouvement 
Desjardins. Concrete panels have 
been being replaced with glass 
curtain wall to let in natural light 
with the work carried out using 
two smaller cranes and the 200m 
tall “Giraffe” crane, the tallest 
tower crane ever used in Canada.

This was installed in the centre 
of the stadium, piercing through 
the fabric roof of the facility so 
as to avoid the stadium roof cable 
supports. The tower was curved 
vertically and horizontally but 
for the refurbished structure 
the horizontal curve has 
gone for reasons of cost and 
weathertightness. WSP designed 
slab extensions for each floor 
using a 3D building information  
modelling system. 



SINGAPORE  
JURONG 
LAKE DISTRICT

Singapore’s Urban Development 
Authority is planning a new 
350ha growth area in the west 
of the territory known as Jurong 
Lake District. 

It is part of the authority’s efforts 
to create a new commercial centre 
with amenities and recreational 
facilities outside the Central Area 
of Singapore.

The masterplan for Jurong 
Lake District  has been designed 
around a concept that the area 
will accommodate a mixed use 
business district and a high speed 
rail terminus. A key focus of the 
proposal involves the integration 
of new waterways and a series of 
green spaces that will create 17km 
of waterfront space.

Engineer Arup is providing 
transport planning, civil 
engineering, infrastructure master 
planning, underground space 
planning, sustainability consulting 
and economic analysis and water 
sensitive urban design to the 
scheme. 

NEW YORK  
EAST SIDE  
ACCESS SCHEME

After several false starts New 
York’s $10.4bn (£7.3bn) East Side 
Access scheme will by 2020 make 
the city much more transport 
resilient for the future. 

The Metropolitan Transportation 
Authority project will bring 
Long Island Rail Road (LIRR) 
passengers from Queens directly 
into to a new station on the east 
side of Manhattan, constructed 
beneath the existing and historic 
Grand Central Terminal. 

It will ease crowding at Penn 
Station by handling 162,000 LIRR 
passenger trips a day on a single 
seat ride to Midtown’s business 
district, shaving up to 40 minutes 
off a daily commute from Long 
Island. 

Cavern fit out and tunnel lining 
is ongoing to the middle of next 
year when systems, track and 
testing will begin. Completed 
tunnelling work has involved 
11.6km of tunnels through hard 
rock and 3.2km through soft 
ground.

DETROIT  
INNER CITY
REGENERATION

Cities are not always growing, 
some are getting smaller.

Detroit’s economic and population 
decline, driven by changes in the 
country’s automobile and wider 
manufacturing industries is a 
globally recognised story. 

So are the social, employment 
and urban consequences for those 
who remain in the city. Less well 
known is the economic resurgence 
that has already started but it 
is happening against a backdrop 
of a population that is predicted 
to fall until at least 2020 with 
consequent lower city incomes and 
constrained city budgets. 

Since 2010, BuroHappold 
has been working as part of 
the Detroit Works Long Term 
Planning Project (DWLTPP) to 
work out how to reconfigure the 
city for a smaller population and 
fundamentally different economic 
geography and then testing 
alternative land use scenarios from 
technical and fiscal perspectives. 

The technical team in the 
DWLTPP produced the Detroit 
Future City Plan in 2013. This 
is now being delivered by an 
independent project management 
organisation supported by 
BuroHappold. The strategy aims 
to consolidate employment into 
centres for growth, establish 
stable neighbourhoods and 
transform vacant land.
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W hat does it take 
to get Paris 
mayor Anne 
Hidalgo, Oslo 
mayor Raymond 
Johansen 

and Milan’s deputy mayor Maran 
Pierfrancesco around a table with 
New Civil Engineer? Simple: a genuine, 
united desire to drive carbon neutral 
and resilient urban regeneration.

Together, they were at the 
international property fair Mipim 
in Cannes this March promoting a 
global sustainable architecture and 
urban design competition. It is called 
Reinventing Cities and they hope it 
could show a way for cities around 
the world to grow sustainably and 
with resilience to climate change. 
They could even have the ability to 
mitigate it.

Through C40, a network of the 
world’s megacities committed 
to addressing climate change, 19 
city mayors have identified 49 
underutilised spaces to redevelop. 
They include abandoned buildings, 
historical mansions, underused 

URBAN 
REVOLUTION
The mayors of Paris, Oslo and Milan exclusively 
reveal to Mark Hansford how they are helping 
shape carbon neutral, resilient cities of the future.

Growing  
Cities

markets, former airports, car parks 
– an abandoned incinerator and a 
landfill site.

Architects, engineers, developers, 
environmentalists, neighbourhood 
groups, innovators and artists are 
invited to build creative teams and 
compete for the opportunity to 
transform these 49 sites into beacons 
of sustainability and resilience. They 
will also have to demonstrate how 
innovative climate solutions can 
be achieved in combination with 
noteworthy architecture and local 
community benefits.

The initiative is inspired by the 
successful Reinventing Paris scheme, 
launched by Hidalgo in 2015. Today 
22 public spaces, covering 250,000m2 
are being transformed across the 
French capital.

Hidalgo now chairs C40 and wants 
to spread the word.

“When I became mayor of Paris in 

2014, I introduced a new approach to 
building the city with all the actors: 
architects, community interest 
groups and sociologists. I called it 
‘Reinventing Paris’,” she says.

“Now, together with Milan, Oslo 
and other cities of the world, we are 
learning together on a new scale.”

Pierfrancesco adds : “We had the 
impression it could work. We were 
ready to do something on our own. 
Then C40 came along,” he explains. 
“We’ve chosen five sites, quite small 
to be honest, but that’s deliberate as 
then we can reproduce what we do.”

Choice of sites is deliberately 
broad. They cover a diverse mix 
of land uses at various states of 
development, and wide range of sizes 
– from existing buildings to empty 
parcels of land, and from small city 
centre plots to large sites in new 
development areas. 

With this wide variety, C40 and 
the participating cities hope the 
proposals submitted by bid teams will 
combine a wide range of solutions to 
address the environmental challenges 
facing cities.

“We have found sites where it is 
possible for developers to do things 
differently,” explains Johansen.

Hidalgo adds: “All the sites were 
chosen by the mayors and all of “We have found 

sites where it is 
possible for developers 
to do things differently

KEY STATS 
 

49
Sites across 

the world 
offered for 
redevelop-

ment by the 
C40 plan

19
Cities around 

the world 
involved in 

the C40 
programme
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them have issues, maybe a site that 
traditional investors might not value 
for instance. 

“That’s what makes this approach 
so very interesting. We say we 
don’t know what will happen; we 
need social innovation; technical 
innovation; architectural innovation.”

There is huge variety in sites 
available, from an abandoned 
incinerator to a plum opportunity to 
build over the river Seine.

“In Paris we have put in a proposal 
to build over the Seine; and another 
to build over the Périphèrique,” 
says Hidalgo. Both sites present 
fascinating challenges but are 
also deliberately chosen to act as 
inspiration to other cities.

“For all the mayors of the world 
reinventing their cities, this is a great 
opportunity,” says Hidalgo. “If we 
can all share the same vision we can 
create a movement.”

Among Johnasen’s sites is a bland 
looking plot on the outskirts of Oslo 
called Furoset. “It’s another area 
where investors aren’t interested,” 
he says.

Bids are being invited from now, up 
until the end of this month.  

For each site, teams will compete 
to buy or lease the site to implement 
their project. At the end of the 

“It’s not about 
banning 

cars, but having new 
proposals for mobility

competition process, each site owner 
will organise the legal arrangement 
to finalise the site transfer, in 
compliance with local laws and rules. 
In essence, it’s a blind auction and at 
the end, the owner deals with the red 
tape and planning processes.

The composition of bidding teams 
must reflect the expectations of the 
competition, and this will be used in 
assessing the proposals. Teams must 
bring together the various parties 
and be multidisciplinary. In addition 
to architects or urban designers, 
environmental experts, investors 
and contractors, teams may include 
artists, designers, and community 
stakeholders.

For all types and projects  –
residential, commercial, or mixed-
used buildings; public spaces; or 
other type of activities – bidding 
teams must propose solutions to 
minimise carbon impact. In addition, 
bidders can use local carbon offset to 
reach the zero carbon objective. 

The official guidance to bidders 
offers up 10 key areas that will help 
deliver this, but definite focus will be 
on what the competition guidance 
dubs “green mobility”.

It says bidder teams should 
design their projects to facilitate and 
encourage walking, cycling, public 

1. PARIS
The city is 
looking for 
proposals to 
build over the 
Périphèrique and 
the Seine

2. MILAN
Choice of 
small sites is 
deliberate so 
solutions can be 
reproduced 

3. OSLO
A bland plot 
means a blank 
canvas for 
innovative plans

transport use, vehicle sharing and 
the use of electric and other low-
emission vehicles. At the same time, 
combustion-based single occupancy 
vehicle use will be disincentivised. 
Examples include secure bike storage 
and parking, ride-sharing options, 
electric vehicles and charging 
stations, plus actions to support local 
transit access.  

The three city leaders agree that 
future cities cannot be designed 
around cars. They accept that this 
is challenging, but that it must be 
addressed. “All mayors are struggling 
to balance carrots and sticks. For 
example car use. We need bigger 
carrots. Mobility is one,” says 
Johansen. “But in Oslo, in the future, 
it is not preserving cars that is 
attractive to investors,” he states.

“You’ve got the CO2 issue, you’ve 
got emissions, but also the question 
has to be: is the idea an effective use 
of the land area?”

Hidalgo agrees: “Today, lots of 
companies in London are looking at 
Frankfurt, Paris and other cities, and 
asking about the environment. They 
will take their families to cities which 
are fighting against pollution. Those 
that don’t, won’t be attractive,” she 
says.

Pierfrancesco adds: “You have to 
favour other solutions for movement. 
In the five spots in Milan, the 
developer will not think about cars.”

Hidalgo agrees: “It is not about 
banning cars, but having new 
proposals for mobility.

“We have to prepare new systems 
of mobility,” she stresses. “It is not 
us mayors, we are not crazy. The 
CEOs of all the car manufacturers are 
saying: ‘today we have to focus on 
mobility’.”

Once expressions of interest 
are submitted, each city will, with 
the support of C40, carry out a 
technical analysis before inviting 
three shortlisted teams per project 
to participate in the final phase of the 
competition.

 Finalist teams will be asked to 
explain the details of their projects’ 
economic and business models. 
Winners will be picked next year. N
l Read more at  
www.c40reinventingcities.org
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THE RACE TO RESPOND
THE 10K IMMERSIVE RACE 
FOR TEAMS OF 4 IN THE BUILT ENVIRONMENT INDUSTRY

GET YOUR TEAM TOGETHER 
AND RACE TO RESPOND!

An earthquake destroyed the bridge

There’s only one way through...

SATURDAY 7 JULY 2018

Registered charity number: 292506

There’s been a disaster...
People need urgent help...
Conditions are treacherous...

For more information and to register visit:
careint.uk/race18

or call 0207 091 6049

CIUK Race to respond NCE 265x210 ad.indd   1 26/01/2018   14:15



Cowi and Ramboll have both won design work packages for 
the £1.6bn, 22.8km Mumbai Trans Harbour Link bridge.
Cowi will produce the detailed design for package 1, the 
longest section of bridge at 10.3km. Ramboll is working on 
package 2, a 7.8km section.  The bridge is intended to cut 
travel time between Mumbai and Navi Mumbai by one hour. 
Work is expected to start this month and construction will 
take around four and a half years.

T U R K E Y
T U R K E Y  P L A N S  45K M 
S H I P P I N G  C A N A L 
L I N K I N G  T W O  S E A S

Istanbul deputy mayor Mehmet Ceylan 
has justified plans to link the Black Sea 
and the Sea of Marmara by cutting a 
controversial 45km long canal through 
Turkey’s largest city. The new waterway 
– to be known as Kanal Istanbul – will 
increase capacity for shipping to and 
from the Black Sea and would be the 
nation’s largest ever infrastructure 
project. But the project has come in for 
intense criticism from environmentalists 
who claim it will damage water quality. 
Speaking at the international property 
fair Mipim last month, Ceylan said the 
canal will bring new business and create 
high quality new residential areas for 
the city’s growing population. The route 
will accommodate 160 vessels a day, 
roughly equivalent to the volume 
passing throught the Bosphorus.

F R A N C E
PARIS 
DEVELOPMENT 
TO GET GARDEN 
BRIDGE  

A Bouygues team is 
preferred partner for a 
French version of London’s 
Garden Bridge will form a 
key part of a massive 
development project in 
Paris. In 2015 Bouygues 
landed the contract to build 
the ill-fated £200M Thames 
Garden Bridge, which was 
later scrapped before 
construction started. The 
Paris development, in a 12ha 
site at Charenton-Bercy on 
the eastern edge of the city 
includes a landscaped 
garden bridge over active 
railway tracks. The area 
masterplan has been led by 
architecture firm Skidmore, 
Owings & Merrill.

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

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

A U S T R A L I A
C R O S S R A I L  T O 
E X P O R T  S K I L L S  T O 
S Y D N E Y  M E T R O 

Engineering expertise developed on 
Crossrail is being used on Australia’s 
£11bn Sydney Metro project in 
Australia. Speaking at the NCE100 
Breakfast Club in London, former 
Crossrail procurement director Martin 
Rowark said the international 
promotional arm of Crossrail, Crossrail 
International, is also talking to officials 
from other cities including Buenos Aires 
in Argentina, Lima in Peru and Toronto 
in Canada. “They need our assistance 
because actually we’ve still got the dirt 
on our rigger boots from doing Crossrail 
and they’re very interested to hear from 
us,” he said. Sydney Metro will deliver 
31 stations and more than 66km of 
track. Crossrail International was set up 
to export engineering expertise gained 
during the Crossrail project. 

M AY   2018  |   N E W  C I V I L  E N G I N E E R
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PROFILE 
RAISER
New Civil Engineer and Curtins are hosting a  
unique event to promote the work of women in  
civil engineering. Emily Ashwell reports.

T his year is one of 
landmarks for women. 

It is 100 years since 
women were given 
the vote, and it  is the 
first time it has been 

mandatory for firms with more than 
250 employees to report differences 
in pay between men and women, as 
part of the government’s campaign to 
eliminate the gender pay gap within a 
generation.

In addition, the #MeToo movement 
against sexual harrasment in the 
workplace has played a huge part in 
highlighting and felling outmoded and 
unacceptable attitudes. 

But for many women in 
engineering, it will be a year of 
personal firsts too – some which 
are obvious milestones and some 
which are more subtle, but which 
nevertheless can have just as much 
impact. 

These milestones may include 
being the first woman to sit on  
a firm’s board, being the first  
3woman to lead a major project, 
or perhaps be the first woman in a 
firm to offer mentoring to women 
returning to work. 

All are different but play their own 
part helping drive home the fact that 

gender diversity is good for business. 
This is why it was so important to 

New Civil Engineer and consultant  
Curtins to introduce an event to 
recognise women who have made 
remarkable achievements within the 
realm of civil engineering. 

You do not have to be a civil 
engineer to enter but we will be 
looking for women who have made 
a major contribution to their firm. 
or whose work has made a major 
contribution towards a project’s 
successful outcome. 

Entrants can be from any discipline 
within a civil engineering firm, 
whether that is directly as a civil 
engineer or in transport planning, 
external relations, human resources 
or another engineering discipline.

“We will be 
looking for 

women who have made   
major contribution to 
their firm

KEY FACT

11 May
Entry  

deadline

Events    Women in Engineering
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The New Civil Engineer/Curtins 
Recognising Women initiative 
is open to any woman working 
in the civil engineering sector, 
as a civil engineer, in another 
technical function, or in a 
supporting function. 

Nominations should explain in 
around 300 words how their 
work has contributed to:
l The successful outcome 
of a project their firm has 
undertaken. This work can be 
engineering, but it could also 
cover other disciplines within the 
firm such as transport planning 
or community outreach.

AND / OR
l Furthering the values of 
their firm or contributing to its 

success. This could cover areas 
including contributing to the 
development of skills within 
the firm, or a commercially 
successful project. It could 
include work in a broad range of 
disciplines including engineering, 
technical expertise, external 
relations, or employee outcomes.
Entry deadline:  11 May.

WHY ENTER
Successful nominations will be 
invited to an exclusive dinner 
hosted by New Civil Engineer 
and Curtins in central London 
where their achievements will be 
recognised.

This represents a unique 
opportunity for women 
within the civil engineering 
sector to gain recognition at 

a national level and have their 
achievements celebrated in New 
Civil Engineer.

ENTERING AND JUDGING
Applications will be considered 
by a panel of judges including 
representatives from New Civil 
Engineer and Curtins. 

l To find out more, go to  
recognisingwomen.
newcivilengineer.com 

ENTRY CRITERIA

SPONSORS MESSAGE

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

“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. 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 
launching this event with New 
Civil Engineer as it succeeds on 
both of those levels. Not only is it 

an opportunity to recognise and 
praise the incredible contributions 
women are making every day 
to their businesses and to the 
industry as a whole, but it will  
also provide those role models 
with another platform from which 
they can inspire tomorrow’s 
generation too.

I believe the Recognising Women 
in Engineering event is an exciting 
opportunity for celebration and I 
am very proud that Curtins are a 
part of it.”
 
Rob Melling  
chief executive, Curtins
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S erious accidents and 
fatalities in construction 
may have declined in 
recent years, but they do 
still happen. As a result, 
main contractors are 

faced with the challenge of finding a 
way to communicate essential safety 
information that people will engage 
with, and that will ensure they know 
how to prevent any activities causing 
them or their colleagues any harm.

The traditional technique is to 
provide a site induction for every 
new member of staff, operative or 
visitor when they first arrive at a 
site, augmented by regular – often 
daily – briefings and toolbox talks 
highlighting specific issues relating 
to current activities. The people 
delivering these briefings and 
inductions tend to rely on traditional 
communication methods: PowerPoint 
slides, perhaps a short video or some 
multiple choice questions.

Despite the best efforts and clearly 
good intentions of the presenters, 
these sessions often fail in their 
basic remit: to give site workers 
the necessary knowledge and tools 
to avoid preventable harm. And 
the problem is exacerbated by the 
fragmented nature of the industry and 
reliance on subcontractors, which 

mean that operatives frequently move 
between sites, receiving similar safety 
inductions. Not surprisingly, they stop 
listening after a while.

So how do you engage an audience 
of experienced site staff, managers 
and operatives with what is, after all, 
extremely important and potentially 
life-saving information? Galliford Try 
believes it might have the answer.

Virtual reality (VR) is nothing new 
in the construction and infrastructure 
sector. The arrival of high quality, mid-
priced headsets that work with popular 
smartphone models has made the 
technology accessible to a wide range 
of individuals and organisations. It is 
not unusual now to be offered VR as 
a way of checking for clash detection, 
flying through a proposed building to 
see how it will look or to help design 
temporary works.

But in these examples, the content 

SEEING 
THE POINT
Virtual reality could be the key to finding 
meaningful and engaging ways to deliver vital 
site safety information. Margo Cole reports.

Tech Excellence

“What we’re 
doing is taking 

the innovation of the 
technology and using  
it for real time learning

With the headsets on, 
staff genuinely feel 
part of the action

KEY FACTS

30 
Construction 
workers killed 

or seriously 
injured in 
2016/17

39
Average 

workplace 
deaths in 

construction 
over the last 

five years
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tends to be based on 3D models, 
so viewers find themselves in a 
computer-generated environment. 
Galliford Try wanted to use the 
technology in a slightly different way: 
to put the viewer as close as possible 
to a real world situation.

“We are seeing people use VR 
a lot in marketing,” explains the 
contractor’s group health, safety & 
sustainability director David White. 
“What we’re doing is taking the 
innovation of the technology and 
using it for real time learning.”

The company commissioned a film, 
made using footage shot on four, 360° 
cameras and edited together to create 
a six minute long training video that 
is experienced using VR headsets and 
headphones. The film itself is based 
around the sort of event that could 
happen on almost any construction 
site: striking a buried service cable. 
It shows people in a variety of roles 
making choices and undertaking 
activities that eventually lead up 
to the event itself, as well as its 
aftermath.

If it had been made as a traditional 
2D film, watched on a flat screen, it 
might not appear all that different 
to traditional safety videos showing 
how poor choices at all levels on site 
can lead to unsafe practices and a 
tragic outcome. But there are some 
key differences that make the film far 
more likely to succeed in its aim of 
engaging its audience.

The most palpable of these is the 
fact that it is a 360° film, which makes 
it completely immersive. With the 
headset on, you really do feel like you 
are right in the middle of the action; 
things are happening all around you, 
so whichever direction you look, 
you will see – and hear – a busy 
construction site. 

“I think the real power of it is the 
immersion it gives you,” says White. 
“One of the age-old mantras of health 
and safety is that it is often a non-
shared experience. You hear people 
saying: ‘If I could only tell you what 
happens.’ This is the closest you 
can get to putting people into that 
experience. The learning comes from 
my experience in that environment as 
opposed to how someone tells me I 
should feel.”

“We can put the camera in places 
where you can’t put people, for 
example working under the bucket of 
a machine. It is a safe way of giving 
them exposure to risk and harm,” 
explains Shelley Stiles, partner at 
360safeVR, the company behind the 
film and accompanying training.

The second factor that makes this 

different to other training videos is 
that it was filmed on a real site using 
real site staff and operatives to act 
out the events. Galliford Try’s Stanton 
Cross site in Northamptonshire 
provided the location for the film 
shoot, and operatives from its own 
workforce and subcontractors acted 
out the scenario (New Civil Engineer, 
November 2017). 

“It was quite fun,” says Chris Seal, a 
banksman with Galliford Try’s fencing 
subcontractor ASB, who took part in 
the filming. “We didn’t have to learn 
any lines. They had an idea of the 
story, and we put together how we’d 
do it in real life.”

The result is a film that is far more 
realistic in look and tone to anything 
that could have been done by actors, 
giving it a lot more credibility for the 
people who view it.

The initiative to make the film came 
from the Stanton Cross team, on 
one of its regular “step up to safety” 
days, after seeing a demonstration 
by the 360safeVR team. 360safeVR is 
a collaboration between Stiles, who 
is a health and safety consultant and 
director at 2020 SHE Solutions, and 
Liz Cunningham, content director of 
Forward Slash Films. 

“We’re a film and video production 
company with a documentary 
background,” explains Cunningham.

“We’ve worked with Shelley 
producing traditional videos, and 
started talking about developing VR 
for safety training. We felt that the 
engagement you get with VR, and 
the feeling that you’re involved in 
the experience, could be used really 
powerfully in safety training. You 
can’t get that immersive impact in 
any other way.

“We did a demo film initially with 
another contractor, and once we had 
that demo, interest grew,” she adds. 
“But the fact that this is a Galliford 
Try film, with their own staff involved, 
gives it a sense of ownership and 
authenticity. If they went for off the 
shelf VR safety training, that would 
reduce the engagement and buy-in. 
This film is tailored specifically for 

The 360˚ film is 
completely immersive, 
transforming a training 
room into a live site

“We can put the 
camera in places 

where you can’t put 
people, for example 
working under the 
bucket of a machine
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Tech Excellence    Safety Training

them and their company and their 
environment.”

Stanton Cross project director 
Adam McAllister provided 360safe 
VR with the brief for the fi lm, and 
helped to develop the storyline. “Part 
of the process of coming up with 
the storyboard was to make sure 
we could use it for different types of 
briefi ngs and different scenarios,” he 
explains. The issue of buried services 
fi tted that bill, because it would be 
relevant to many sites, and could 
be used to highlight a wide range of 
behaviours leading up to the event.

“When we fi rst had the brief from 
Adam, it became apparent that we 
could make a fi lm that would focus on 
any number of issues that lead up to 
this incident,” recalls Cunningham. “So 
we constructed a story around what 
behaviours we wanted to focus in on.

“For example, we start with an 
inadequate briefi ng, and then pick up 
all the other things along the way. It 
means you can skin it any number of 
ways in the training.

“Using the [VR] technology gives 
you great scope for constructing 
stories around a specifi c safety need; 
getting an understanding of the 
factors that may lead to an incident, 
and creating real, genuine stories 
about how that can happen.”

Stiles adds: “Before you make 
the fi lm you have to be really clear 
what are your key objectives or 
key behaviours and messages you 
want to include. That’s why time 
spent understanding that story, and 
designing and developing it, is so 
important.”

“The content is everything,” 
says White. “Buried services does 

translate to every site. You need it to 
be transferable, but not so generic 
that it doesn’t work.”

It took around 12 weeks to make 
the fi lm and to develop the course 
content that goes alongside it, 
including a month to storyboard and 
another month to edit after fi lming. 
The fi lm itself was shot in a day, using 
volunteers from the Galliford Try site 
team and its subcontractors, and 
paramedics from a private ambulance 
company, who responded exactly as if 
they had been called to that incident 
for real.

“The guys that did it were 
fantastic,” recalls Cunningham. “It’s 
a directing challenge, but we asked 
them to play themselves and ‘just do 
what you would do’. We refi ned it in 
rehearsal to make it as authentic as 
possible.”

The fi lm is shown as part of a 
safety training session, with groups 
of up to eight people watching 
it simultaneously, via individual 
headsets and headphones. Then 
Stiles leads a discussion designed to 
pull out all the key points. Then they 
watch it again. “The discussion after 
they watch it the fi rst time is about 
asking them what did they see – what 
safe things or unsafe things did they 

see,” Stiles explains. “Then I get them 
to discuss it as a group.”

“The second time through, they are 
looking for different things that other 
people have highlighted. Every group 
is different, so you get some people 
who are focused on one thing – for 
example the plant. The second time 
gives them a chance to digest it all.”

“We try to mix up the groups, so 
there will be managers, supervisors, 
operatives and machine operators,” 
explains McAllister, who has ensured 
that everyone working at Stanton 
Cross gets the training – operatives 
and management – as well as every 
new subcontractor whenever they 
come onto the job.

Te contractor wanted to get 
across the importance of good 
quality briefi ngs at the start of a job; 
empowering and encouraging the 
workforce to challenge each other 
and have conversations about safety; 
and recognising change on site and 
being able to evaluate what that 
means from a safety point of view. 

“This is about latent learning 
issues,” explains McAllister. “It shows 
that various people at various points 
can make decisions that could lead to 
an event, and to show that it could be 
anyone – and to get people to think.” N

“We felt that the 
engagement 

you get with VR, 
and the feeling that 
you’re involved in the 
experience, could be 
used really powerfully 
in safety training

The training 
scenario 
addresses the 
all too common 
issue of buried 
services
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S ince 1994, the aim of 
the Steel Bridge Group 
(SBG) has been to make 
steel bridges as efficient, 
economic and sustainable 
as possible. It does 

this by sharing the knowledge and 
experience of its team of structural 
steelwork experts from client, 
designer, fabricator and contractor 
backgrounds. Where technical 
queries are raised, it trawls through 
the nitty gritty of design codes and 
commonly used bridge specifications 
to find answers. It does the hard 
work, so that bridge designers do not 
have to. 

Current SBG chair Chris Hendy 
explains that the group’s first 
task was to consider the British 
Standard for specifying steel – BS 
5400-6 Steel, concrete and composite 
bridges. Specification for materials 
and workmanship, steel. This allowed 
designers to choose the level of 
quality and workmanship for a piece 
of steelwork. 

“Designers were not used to making 
these decisions, which would heavily 
influence fabrication,” he says. “So 
they generally opted for the most 
onerous specifications to be safe, 
leading to excessive levels of quality 
and workmanship.” 

STEEL 
DEAL
Technical forum Steel Bridge Group’s  
latest publication supports an efficiency  
drive spearheaded by Highways England  
and Network Rail. Ruby Kitching reports.

Tech Excellence

There was also much variation 
among different designers when 
it came to treating and testing 
steelwork details. Without a 
consistent approach, fabrication 
errors could be more easily made, 
especially where two seemingly 
similar details on similar structures 
designed by different designers were 
treated differently. 

Although these errors could often 
be rectified or the steel manufactured 
with greater care, the knock-on effect 
was for the cost of steel bridges to go 
up or for fabricators to lose out. So 
the SBG decided to step in.

It created a set of model clauses 
for highway bridges in the areas 
left open to designer’s judgement. 
The SBG rationalised the main 
options designers could specify and 
brought a more consistent approach 
to specifying in more specialised 
areas. It also produced, Guidance 
notes on best practice in steel bridge 
construction (SCI P185) which 
covered aspects such as detailing, 
material properties, fabrication, 
inspection, testing, erection and 
protective treatment. The guide 
explains the thought process that 
designers should follow to lead to 
straightforward, safe and economic 
fabrication and construction. 

Nataliya Aleksieva - Network Rail
Charles Cocksedge - Aecom
Tom Cosgrove - British 
Constructional Steelwork 
Association
David Dickson - Consultant 
(formerly of Mabey Bridge)
Tony Harris - WSP
Chris Hendy - Atkins
Richard Hornby - Arup
David Iles - Steel Construction 
Institute
Steve Matthews - WSP
Jim O’Neil - Consultant (formerly 
of Cleveland Bridge)
Ian Palmer - Mott MacDonald
James Parsons - Cass Hayward
Steve Raw - Severfield
Richard Thomas - Mabey Bridge
Neil Tilley - ArcelorMittal
Chris Walker - Cowi
Arran Wharton - Costain

STEEL BRIDGE  
GROUP MEMBERS

KEY FACTS 
 

P418
Latest 

guidance 
approved by 

Highways 
England and 
Network Rail
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Preparing to raise the 200t gate

This guide, now in its sixth edition 
and 20th year of publication by the 
Steel Construction Institute sheds 
light on many issues related to 
different types of steel structure

When Eurocode EN 1090-2 replaced 
BS 5400-6 in 2010, the SBG updated 
its model clauses in line with the 
new design code. The same issue 
of choice had expanded even more 
in the Eurocodes, whose scope had 
increased to cover all steel structures. 
Network Rail and Highways England 
updated its specifications in line with 
the Eurocodes in 2016 and the SBG is 
still there guiding the way. 

“Steel Bridge Group: Completion 
of Appendix 18/1 for use with 
Specifications for Highway and 
Railway Steelwork (SCI P418)” is 

the title for this latest document. 
Although the Highways England 
specification, also the basis for that 
of Network Rail, provides guidance 
for efficient design, fabrication and 
construction in the most common 
cases, there are still areas where the 
designer must weigh up options and 
make the final call. 

 These are generally where 
structures or details are bespoke, 
or where the setting is unusual. 
Transport Scotland is expected to 
adopt the Highways England and 
Network Rail specifications. Many 
local authorities commonly reference 
these specifications in their contract 
documents, so the guide will have 
applications over a variety of road 
or rail structures in many different 
settings.

The SCI P418 publication references 
more than 100 clauses from  
EN 1090-2 and the Highways England 
and Network Rail specifications, 
covering aspects such as geometrical 
tolerance, welding, bolts and cables, 
grade of steel, surface treatment and 
whether trial assembly is beneficial. 

A new section of roof being built at 
Waterloo Station in London has been 
designed with reference to this guide, 
comments SBG member Ian Palmer. 

“The SCI P418 guide is a useful 

A new section of 
roof at Waterloo 
Station in London 
has been designed 
with reference to 
the guide

Structural steelwork 
specifications 
published recently by 
Highways Englan d and 
Network Rail include 
a new parameter called 
the quantified service 
category (QSC). 

This characterises how 
hard a component or 
structure is working, 
and points to the level 
of testing required to 
validate its “fatigue 
stress”. 

“The logic is that, if 
you allow for a higher 
fatigue stress, you 
are permitting fewer 
flaws in the steel and 
detailing, which requires 
more attention and the 
need for it to undergo 
more onerous testing to 
verify its quality,” says 

SBG chair Chris Hendy. 
“Designers must specify 
the QSC for every 
detail on a bridge and 
must understand how 
that value will affect 
the efficiency of the 
structure and its cost.” 

Designing for a high 
level of fatigue stress 
will have the effect 
of ramping up quality 
and workmanship 
and, with it, the need 
for more expensive 
and time-consuming 
testing methods. This 
could impact on overall 
cost more than, say, 
increasing the thickness 
of steel and specifying 
a lower level of fatigue 
stress. 

“Increasing the steel 
tonnage and specifying 
less onerous quality 

and workmanship 
and simpler testing 
methods, which are 
cheaper and quicker 
to perform, might turn 
out to be the more 
cost-effective solution,” 
Hendy suggests. The 
SBG examined numerous 
UK highway and rail 
bridges to understand 
their retrospective QSC 
values and concluded 
that most situations 
were designed for a 
fatigue stress range 
of up to 56MPa, or 
QSC level F56. As a 
result it has based its 
SCI P418 best practice 
guidance in line with 
this, but also suggests 
ways of approaching 
the relatively few cases 
where the QSC may 
need to be higher.

QUANTIFIED SERVICE CATEGORY

“The SCI P418 
guide alerts 

the designer to where 
steel-framed highway 
or rail structures 
require more attention

checklist to make sure no aspect 
of design has been overlooked 
and nothing is overspecified. It is 
there to ensure that a consistent, 
economic and correct approach is 
taken when considering the questions 
unanswered by the Highways England 
and Network Rail specifications,” he 
says.

Elsewhere, particular to the 
rail environment, where major 
bridge work is carried out during 
possessions, the guide recommends 
trial assembly before final 
construction and refers to further 
SBG guidance. Other clauses examine 
workmanship and testing to satisfy 
fatigue requirements (see box); how 
to treat steel surfaces in contact with 
concrete; choice of steel grade; and 
even how a piece of steel should 
be marked for identification in a 
way that will not adversely affect 
fatigue performance. One of the 
document’s strongest messages is 
that collaboration with the supply 
chain is imperative, so that the issues 
that influence steelwork design are 
understood. N
l SBG publications are available 
via the Steel Construction Institute 
https://portal.steel-sci.com or 
https://www.steelconstruction.info/
Bridges#Resources 
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A bacterial liquid could be 
used to promote self-healing in 
stone, slashing maintenance 
costs for buildings and historic 
structures. Engineers at Cardiff 
University are developing a 
product which could be used 
to coat buildings in bacteria 
which produce calcium 
carbonate, a form of limestone. 
This could seal small cracks in 
masonry. By repairing smaller 
cracks, larger cracks could be 
prevented from forming. The 
trial has been developed as an 
extension of a study of 
self-healing concrete.

Utility contractor Morrison 
Utility Services has added to its 
Lone Worker App with the 
introduction of a personal 
safety button, so that faster 
alerts can be sent by operatives 
in the event of an incident. The 
weather-proof, soft-touch, 

silicone button can be fixed to 
clothing. When it is pressed, it 
gives the worker direct access 
to the Lone Worker App 
system, triggering an immediate 
alert to pre-designated 
respondents, including firm’s 
incident team.

The full span of a 3D printed 
steel bridge has been finalised 
ahead of being installed over an 
Amsterdam canal later this 
year. Dutch start-up MX3D has 
worked with Arup structural 
engineers to create a 12m long 
3D printed bridge. The 
structure will incorporate a 
sensor network to monitor 
structural measurements such 
as strain, displacement and 
vibration and environmental 
measurements such as air 
quality and temperature. The 
Alan Turing Institute is 
responsible for designing and 
installing the bridge’s sensor 
network. Autodesk is supplying 
the cloud services that will 
power the bridge’s data 
collection and processing.

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

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

T R A N S P O R T
N E W  L AW  B R I N G S 
S PA C E  P O R T S  A 
S T E P  C L O S E R  T O 
T H E  U K 

S T R U C T U R E S
3D  P R I N T E D 
S T E E L  B R I D G E 
F O R  A M S T E R D A M 
C A N A L  

The UK may soon be looking 
for engineers to design and 
build spaceports, after the 
Space Industry Bill gained 
Royal Assent. The new law will 
allow UK spaceports to launch 
small satellites. The 
government said spaceports in 
Britain would give the UK 
access to the rapidly 
expanding space launch 
market thought to be worth 
£10bn over the next decade. In 
February, the government 
allocated up to £10M of grants 
for the development of 
commercial space flight.
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Newly qualified civil engineer 
George Scott who works for 
Arup has won the 2018 James 
Rennie Medal for his Chartered 
Professional Review report.  

Scott’s winning presentation 
outlined his innovative and 
collaborative approach to a 
major mixed development 
in Stratford, London, where 
he is leading the structural 
engineering. 

On receiving the £1,000 prize, 
Scott said: “Winning the James 
Rennie Medal is the high point 
of my career so far. It was a real 
privilege to present my work to 
the ICE and a great feeling for 
those efforts to be recognised 
by respected peers.”

Judging panel member Jacki 
Bell said: “This year’s finalists 
are leading innovation in 
buildings, transport, utilities 
and the energy industry. Their 
confidence, capability and 
commitment to improving our 
world is inspirational.”

Scott competed against Nick 
Hamersley of Kier Construction 
and Infrastructure Services, and 
Brent Leersnyder of Hochtief. 
The three finalists were 
selected from 1,636 Chartered 
Professional Review and 
Chartered Professional Review 
progressive candidates from 
around the world from 2017.

S U S T A I N A B I L I T Y

Superheroes app enhances  
exhibition experience 

P R O F E S S I O N

Arup engineer 
wins James 
Rennie Medal 
for CPR report

The app adds interactivity 
to the exhibition space

Scott: Career high point

The current ICE CouncilThe ICE has launched a new 
augmented reality app which 
enables people to view exhibits 
at the Invisible Superheroes 
exhibition on Apple or android 
devices. The app is intended 
to be used by visitors to the 
Invisible Superheroes exhibition 
at the ICE headquarters in 
London.

A 3D digitally-created 
Isambard Kingdom Brunel greets 
users and guides them through 
the ICE’s headquarters and the 
exhibition. The app also unlocks 
features inside the exhibition 
space, turning physical 
paintings into video displays 
and making windows dance 
with virtual objects. Visitors can 
learn more about the ICE and its 
history and discover additional 

engineering stories alongside 
the physical exhibition content.

 “The exhibition space at 
the ICE already features a host 
of interactive opportunities 
for visitors, including 
virtual reality, touch screen 
gamification, Lego challenge 
kits and a huge range of video 
content to explore,” said 
ICE engineering knowledge 
director Nathan Baker. “The 
new augmented reality app 
adds a new dimension to the 
exhibition, enabling spaces 
and objects to come to life and 
reveal hidden adventures to 
visitors.”

The ICE Augmented Reality 
App (ICE AR) is available now 
for free in the Apple Store and 
Google Play.

Another Invisible Superheroes 
exhibition has opened at Belfast 
City Airport. The exhibition 
features a new superhero 
character, The Amazing 
Structura, based on engineer 
Vera Donnelly who works for 
sponsor Graham. 

“Invisible Superheroes is 
all about educating the public 
about the important role civil 
engineers play and inspiring the 
next generation to get involved 
with civil engineering,” said 
ICE Northern Ireland regional 
director Richard Kirk.  

Children passing through 
the airport can pick up one of 
5,000 free Invisible Superheroes-
themed activity packs, with fun 
facts about civil engineering, 
brain teasers and games.

Institution of Civil Engineers    Record
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ICE Northern Ireland has 
announced it will send a team 
of 10 civil engineers to Rwanda 
this month to build a much-
needed bridge for an isolated 
community. 

The project is in partnership 
with Bridges to Prosperity, a 
charity committed to ending 
poverty caused by rural 
isolation.

Flooding prevents the 6,000 
people living in Uwacyeza and 
Muganza from crossing the 
Giwsi River for 120 days of the 
year. When the river floods, 
local farmers are unable to 
travel to the local market to sell 

their goods, students are unable 
to attend school, and the health 
clinic is inaccessible. Over the 
past three years, three people 
have died attempting to cross 
the river.

The team will spend two 
weeks constructing the 45m 
long suspension bridge.

“This bridge will be a 
testament to the fact that civil 
engineers transform lives,” said 
ICE Northern Ireland regional 
director Richard Kirk. 

“We are imploring our 
members to help our team 
deliver this project by donating 
to this very worthy cause.”

10-strong team to build vital footbridge  
across flood prone river to aid access  
to education trade and healthcare facilities

S T R U C T U R E S

Engineers to build 
Rwanda footbridge

I C E

Deadline for People’s 
Choice award 
extended

The deadline to submit 
international projects for the 
ICE People’s Choice Award 
2018 has been extended to 30 
April. The award recognises 
excellence in civil engineering 
and benchmarks the winning 
project across the industry. 
The winner will be chosen 
by the public. The scheme 
showcases civil engineering 
to local communities and the 
public. Projects completed 
after 1 January 2016 are 
eligible. Visit www.ice.org.uk/
about-ice/near-you/ice-peoples-
choice-award-2018 or email 
iceinternational@ice.org.uk.

I C E

Apply now for 
President’s future 
leader scheme

The ICE has invited technician 
and graduate members 
working towards professional 
qualification to apply for the 
2018/2019 President’s Future 
Leader scheme. Incoming ICE 
President Andrew Wyllie wants 
people with a vision for change 
and who are currently making 
their mark in civil engineering. 
Successful candidates will be 
mentored by the President, gain 
experience, develop skills and 
meet and engage with senior 
engineering professionals. The 
applications deadline is 4 May. 
Further details can be found at: 
ice.org.uk/futureleaders

Bridges for Prosperity helps 
connect isolated communities

The ICE Benevolent Fund has 
released a new awareness-
raising film, telling the personal 
story of one of the people it has 
helped. Thames Water project 
manager Izabela Wdowinska 
was studying for Chartered 
Engineer status while struggling 
to raise two small children, 
coping with a relationship 
breakdown and experiencing 
financial hardship. “As soon as I 
heard about how the Benevolent 
Fund helped people to change 
their lives, I didn’t give it a 
second thought,” she says. 
l Watch Izzy’s story at www.
vimeo.com/icebenfund/izzy

The project is part of the ICE’s 
bicentenary celebrations and 
is a joint venture between 10 
organisations including Queen’s 
University Belfast, Arup and 

Graham. They have committed 
a total of £50,000 to the cost of 
the bridge.

The team is currently 
fundraising to cover flights, 

The world’s longest Lego bridge 
has gone on display in Hong 
Kong as part of ICE 200, the 
ICE’s bicentenary celebrations. 
More than 70 students from 
eight top secondary schools 
in Hong Kong were invited to 
help assemble the structure. 
Hong Kong Government chief 
secretary for administration 
Matthew Cheung Kin-chung 
was the officiating guest at the 
launch. Aecom global long span 
and specialty bridges director 
Robin Sham  originally designed 
the bridge for the ICE’s London-
based bridge exhibition at Great 
George Street in 2016.

S T R U C T U R E S

World’s longest Lego 
bridge goes on show 
in Hong Kong

P R O F E S S I O N

Benevolent Fund 
publishes latest 
awareness film
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DELIVERING CHANGE  
WITH PROJECT 13

The hard work of 
consultation and 
development of 
Project 13 comes to 
a head this month, 
as we launch the 
implementation phase.

Project 13 is an 
industry-led response 
to infrastructure 
delivery models that 
fail not just clients and 

their suppliers, but also the operators and users 
of our infrastructure systems and networks.

Over the past 12 months, the industry has 
been working to develop a new business model. 
This month marks the transition, as we begin 
this industry-wide change programme. 

What the future of the industry looks like is 
set out in the Blueprint. This new enterprise 
model is about collaborative, not transactional, 
relationships. The Blueprint sets out the 
attributes of a high-performing enterprise 
and how to create the right commercial 
environment. It defines the roles, capabilities 
and responsibilities of the key stakeholders and 
sets the goals, and helps organisations take the 
first step into this new future. 

Project 13 is not just a change in thinking; 
it is a shift in how we operate at every level of 
business. It is not going to happen overnight, 
but with the suite of tools that we have created, 
the journey should be much smoother.  The 
Commercial Handbook provides detailed and 
comprehensive guidance to help organisations 
build capacity, learning from best practice and 
create their own commercial approach. 

These documents are supported by the tools 
on the Project 13 website. These include ways 
of assessing the maturity of enterprises, and 
a roadmap of how the UK’s infrastructure can 

make the transition from current, unsustainable 
delivery models to high performing enterprises 
delivering high performing infrastructure. The 
roadmap we have created outlines the steps to 
reaching an enterprise model, which will bring 
together all parties, with incentives that align to 
the outcome for the ultimate customer – the end-
user of our infrastructure.

Over the next few months, we will be 
developing a series of training and accreditation 
programmes. These will be available for 
those wanting an enhanced knowledge of the 
principles and how to apply them, or who are 
taking on leadership roles within their own 
organisations to drive forward these changes. 

The Project 13 Community’s input has 
been invaluable throughout the development 
process. Far from ending as we transition to the 
implementation phase, we will continue to work 
closely with them. Their shared experiences of 
establishing a new model to future-proof our 
industry will be invaluable as we work on making 
it a reality. 

As well as engaging with and involving 
the industry, we will continue to work with 
government and regulators. It is not enough to 
establish Project 13 principles within industry 
only, we want to ingrain them in the way 
government and regulators work with us too. 

It’s been a huge piece of work, and we are 
looking forward to seeing the results of it come 
to life over the coming months. If you or your 
organisation want to know more about Project 
13, please email policy@ice.org.uk 

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

Hannah  
Vickers

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

accommodation, food and 
vaccinations. 
l Make donations at https://
mydonate.bt.com/fundraisers/
bridgestoprosperity

“Project 13 is a shift in 
how we operate at every 

level of business
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C H R I M E S W A T C H

OUR LEGACY IS ONE OF 
OUR GREATEST ASSETS

We are now a third 
of the way through 
the ICE bicentennial 
celebrations and I’ve 
been delighted to see 
how well they have 
been going. It is clear 
that the contribution 
of civil engineers 
to modern society 
resonates with the 

public. This is refl ected in the visitor numbers 
for the Invisible Superheroes exhibition and 
the number of website hits for the ICE 200 
videos and project pages. The celebrations 
have enabled hundreds of volunteers to get 
involved and talk about the achievements of the 
profession. By Easter, 70,000 visitors had viewed 
the ICE 200 videos featuring experts and the 
projects themselves.

Almost all members at some stage in their 
careers will be involved in dealing with existing 
assets, and understanding their heritage will 
ensure they are well placed to undertake 
such work. While many aspire to create 
megastructures, far more will be involved in 
their upkeep and their interface with future and 
indeed, existing infrastructure. 

In the past, the learning legacy was shared by 
discussing case study papers at ICE meetings, 
and reading the published accounts – the fi rst 
Telford Gold Medal paper on Hull Docks by John 
Timperley being an outstanding example. 

However, over the last 20 years, the briefs 
for major projects have explicitly included 
consideration of their learning legacy. These 
have aimed to ensure the whole profession 
and indeed, wider public benefi t from many 
facets of collaborative experience rather than 
just a temporary wow factor. Projects like 
High Speed 1, the Olympics and now Crossrail 

devoted a great deal of effort to ensure the 
proper archiving of their achievements, taking 
advantage of rapid advances in information 
technology as well as traditional learned society 
meetings and publications. 

Now that we have 20 years or so worth of 
experience with “learning legacies”, perhaps 
the time is ripe for a review. Have geotechnical 
engineers been better than structural engineers 
at taking advantage of these “memory systems”? 
We need to look at the extent to which the 
profession and other audiences have taken 
advantage of these efforts and fulfi lled the 
objectives of the legacy designers.

A perhaps surprising learning application for 
a very ancient civil engineering structure has 
been found by British Museum staff in Iraq. There, 
British archaeologists, who are training their Iraqi 
counterparts, are using the Girsu (Tello) Bridge as 
an example of an excavation/conservation project. 
The site dates from 3000BC and was fi rst excavated 
in the 1870s. It is now being revisited as an 
international scheme to support a new generation 
of Iraqi archaeologists in restoring their heritage 
after the recent devastation of successive military 
confl icts.

With so much still to learn from a 5,000-year-
old structure, today’s engineers should feel 
challenged and encouraged to preserve their 
work for future scholars. The legacy we leave 
could be far larger than we fi rst imagined. 
lMike Chrimes is an engineering historian

Mike 
Chrimes

Institution of Civil Engineers    Record

“ Today’s engineers should 
feel challenged and 

encouraged to preserve their 
work for future scholars
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INVESTIGATION & 
TESTING
ROPE ACCESS & 
CONFINED SPACE
SERVICES
EXPERT WITNESS 
SERVICES
www.rsk.co.uk
info2@rsk.co.uk
Tel: 01442 416673

TESTING & INVESTIGATION

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

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

 

GEOTECHNICAL

 

 
 
 

   
 
 

  
Training Courses 

 
 

Design of Retaining Walls to EC7 
Bristol: 2 May; Glasgow: 5 Jul; Cardiff: 25 Jul; Belfast: 2 Aug 

 

NEC4 - Introduction 
Belfast: 3 May; Heathrow: 23 May; Bristol: 26 Jun; Glasgow: 23 Aug 

 

Basic Reinforced Concrete Detailing to EC2 (1 or 2 Days) 
   Cardiff: 15-16 May; Manchester: 13 Jun; Glasgow: 27 Sep 

 

Concrete Technology - Introduction 
Glasgow: 18 May 

  
 

Environmental 
SuDS – Engineering Aspects:  Introduction 

 Birmingham: 19 Apr; Bristol: 20 Jun; Cardiff: 1 Aug 
 

Drainage Design (Foul & Surface Water) 
Glasgow: 19 Apr; Heathrow: 13 Jun; Manchester: 11 Jul; Cardiff: 19 Sep 

 

Land Drainage Law for Non Legal Professionals 
 Manchester: 9 May; Heathrow: 16 Aug 

 
Health, Safety & Welfare 

Role of the Temporary Works Coordinator/Supervisor 
Cardiff: 23 May, Heathrow: 4 Jul 

 

Legislation (ICE Attribute No 6) 
Glasgow: 1 May; Birmingham: 8 Jun; Bristol: 6 Sep 

 

Regulations & Codes (ICE Attribute No 6) 
Bristol: 12 July 

 

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

CDM Regs 2015 Overview for Designers 
Cardiff: 11 Jul; Manchester: 10 Oct; Heathrow: 12 Dec 

 
 

Highways 
(Endorsed by CIHT & IHE for CPD) 

 

Bills of Quantities for Highway Works 
Birmingham: 26 Apr; Glasgow: 14 Jun 

 

Highway Drainage Design - Overview 
Glasgow: 2 May; Heathrow: 26 Sep 

 

Highway Drainage Construction & Maintenance 
Glasgow: 3 May 

 

Asphalt Technology for Civil Eng Construction (Intro) 
Cardiff: 4 May; Glasgow: 22 Jun; Manchester: 7 Sep 

 

Street Lighting Design - Introduction 
Glasgow: 10 May; Belfast: 24 May; Cardiff: 3 Oct 

 

Practical Highway Design - Introduction 
Birmingham: 10 May; Heathrow: 21 Jun; Manchester: 14 Nov 

 

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

                        

     SA N T I AG O  C A L AT R AVA  
A R C H I T E C T S  &  E N G I N E E R S

Santiago Calatrava seeks experienced STRUCTURAL ENGINEERS 
and CAD SPECIALISTS to work on unusual and demanding 
international building and bridge projects in our Head Office in 
Zurich. 

You will have extensive experience in the design or drafting of 
buildings and/or bridges. All Candidates should be fluent in English 
and must be eligible for employment in Switzerland.

Engineering Candidates will be Chartered, Professional Engineers 
or have equivalent status. Candidates proficient in the use of 
Sofistik, SAP2000 or Cubus software suites will be treated 
preferentially. 

CAD Specialists that can demonstrate high levels of proficiency in 
Revit Structure, Inventor and Dynamo will be treated preferentially.

Should these opportunities be of interest to you, please apply with 
accompanying letter and CV to the email address 
job.engineer.zurich@calatrava.com.

Further details are available at  www.calatrava.com/careers.html



Uretek has 
changed its name

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

But not its 
approach to ground 
engineering

0800 084 3503

www.geobear.co.uk


	001_NCE_1805
	002
	003_NCE_1805
	004_5_NCE_1805
	006_NCE_1805
	007_NCE_MAY18
	008_10_NCE_1805
	011_NCE_MAY18
	012_NCE_1805
	013_NCE_MAY18
	014_NCE_1805
	015_NCE_MAY18
	016_18_NCE_1805
	019_NCE_MAY18
	020_21_NCE_1805
	022_NCE_1805
	023_NCE_MAY18
	024_NCE_1805
	025_NCE_MAY18
	026_27_NCE_1805
	028_29_NCE_1805
	030_31_NCE_1805
	032_NCE_MAY18
	033_NCE_1805
	034_36_NCE_1805
	037_NCE_MAY18
	038_39_NCE_1805
	040_41_NCE_1805
	042_NCE_MAY18
	043_NCE_1805
	044-45_NCE_1805
	046_48_NCE_1805
	049_NCE_MAY18
	050_51_NCE_1805
	052_NCE_1805
	053_56_NCE_1805
	057_NCE_MAY18
	058_NCE_MAY18
	059
	060



