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

A big Autumn for 
infrAstructure looms

o, which will it be? The infrastructure Autumn? Or the 
Autumn of infrastructure? This Autumn promises to 
be one of seismic importance to civil engineers and 
civil engineering businesses. A raft of government an-
nouncements about major infrastructure projects are 

promised. The big decisions concern Hinkley Point C and Heathrow/
Gatwick. Promises have been made for a decision sometime this Au-
tumn, but exactly when is unclear.

But it is not just the futures of those two mega-projects that hang 
in the balance. We are also set to get the first indications about what 
Brexit means to the economy in the Autumn Statement and, from that, 
the effect of any economic turbulence on planned major spends in high-
ways, rail and flood defence.

During this summer’s results season, civils consultants and contrac-
tors have been cagey on what they are expecting. Party conference sea-
son later this month will be unusually busy, but it is hard for all but the 
noisiest to get a look in.

So it may be that the National Needs Assessment launch, slated for 
mid-October back in the calm of Great George Street, is a better place 
to start the infrastructure offensive. Hopefully the prime minister can 
hold fire until then.

Because this ICE and Sir John Armitt-led work could be – could  be – 
very influential. The assessment is  a cross-sector policy review of the 
UK’s national economic infrastructure needs to 2050. Coordinated by 
the ICE, it covers energy, transport, communications, housing, water, 
waste and flooding – so far more a comprehensive remit than that of the  
National Infrastructure Commission (which was told to ignore aviation 
in the south east and energy).

The comprehensive nature of the remit is significant, as it is expect-
ed (or hoped?) that its findings will be fed into the government-backed  
National Infrastructure Commission’s National Infrastructure Assessment.

The ICE has approached the task of co-ordinating the Needs Assess-
ment with rigour. A call for evidence yielded more than 50 submissions 
and a raft of strategic options have been tested using modelling devised 
by the UK Infrastructure Transitions Research Consortium, a research 

group featuring the UK’s biggest civil engineering consultants, contrac-
tors and clients.

There is a sense that different arguments, tapping into different emo-
tions, are what is needed. Basic Keynesian arguments that say spending 
on infrastructure stimulates the economy are interesting, but does the 
current spend (or planned spend) really make an impact here? Cross-
rail, Europe’s largest infrastructure project, only managed to spend 
£2bn a year at peak – and fair bit of that went straight overseas. There 
are suggestions that a Keynsian effect requires a spend of more like 
£20bn a year.

So we need more. Handily, there is more. Because it is also very easy 
to forget the value to local communities and economies of infrastruc-
ture spending.  

The British Construction Industry Awards have a role here. This 
year’s winners will be announced a week ahead of the Needs Assess-
ment. Our shortlisted projects this year are incredible, and every one 
– big or small – is a cast-iron reason why investing in infrastructure de-
livers for communities and societies at large.

We do need better reasons for investing. The thing is, they are emerg-
ing. So hopefully they can emerge in time and make this the Infrastruc-
ture Autumn – and not the Autumn of infrastructure.

● mark.hansford@emap.com, twitter @markhansford
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“Party conference season  
later this month will be 
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we tease out the real risks and 
opportunities more quickly, and we 
end up with a decision that is stra-
tegic, benefiting society in the long 
term. This same strategic thinking 
must be applied to the Brexit  
negotiations.” 

Speaking of strategy and vision, 
the ICE’s policy team has spent the 
summer with its eyes firmly on the 
2050 horizon. Earlier in the year you 
may have been one of the many who 
contributed evidence to the ICE-led 
National Needs Assessment (NNA). 

This ambitious project will deliv-
er a 30 year view of the assets and 
services the UK will need to thrive 
in the global economy, provide a 
high quality of life and realise a low 
carbon future.  

The foundation of the project 
is a detailed analysis of long term 
drivers of demand, which has been 
undertaken by the ground breaking 
Infrastructure Transitions Research 
Consortium, led by ICE Fellow, pro-
fessor Jim Hall from the University 
of Oxford. 

The NNA will also set out options 
for how the UK can meet its needs 
in the form of a series of easy to 
understand pathways that include 
new assets, enhancements to our 
networks, improvements to asset 
management and targeted demand 
management. 

Armitt, in his dual role as ICE 
President and member of the Na-
tional Infrastructure Commission, 
will launch the NNA on 19 October.

So we are in interesting times but 
our profession is on the front foot.  

Engagement is key  
to driving the  

infrastructure agenda
t is good to live in 
interesting times, and 
the past few months 
have certainly been 
interesting for us all. 

Here at ICE HQ, the Brexit vote 
on 23 June was an immediate spur 
to action. Arguments about leave or 
remain fell away as attention turned 
to the urgent challenge of helping 
our sector navigate its way through 
the exit process.  

The industry has responded very 
positively to Sir John Armitt’s call 
to unite under the ICE’s leadership.  
A whole range of firms and bodies 
are working feverishly to tease out 
how Brexit will impact on skills, 
standards, procurement, investment 
and research.   

Importantly the Brexit Infrastruc-
ture Group is developing a strategic 
view of what a post-Brexit UK can 
achieve and our sector’s contribu-
tion to that vision. 

We believe this has been a vital 
first step. As Armitt observed in a 
recent ICE blog:  “If we start out by 
getting to the heart of what it is we 
are really trying to achieve, often  

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

The infrastructure agenda is being 
set by the ICE and we are the natu-
ral place for leaders in the sector to 
come together. 

But we can’t be complacent. If 
we are to continue to play this role 
– and deliver the benefit to society 
that is at the heart of our mission 
– we need to ensure we stay the 
venue of choice for those wanting to 
develop and share new thinking on 
the big challenges.  

This is why a third plank of our 
busy summer has been the launch 
of ICE Thinks. This is a new, inter-
active online think-tank for show-
casing and debating new ideas. For 
example, you can hear about how 
artificial intelligence will impact on 
engineering, or explore whether 
we have really learnt from the past 
when it comes to creating towns 
and cities people want to live in.   

Check it out on the ICE’s website, 
contribute your own ideas and join 
the effort to shape our world for the 
better. 

“We need to 
ensure we stay 

the venue of choice 
for those wanting to 
develop and share 
new thinking on the 
big challenges

“ The Brexit 
Infrastructure 

Group is developing a 
strategic view of what 
a post-Brexit UK can 
achieve
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STRUCTURES

Amey has started the final stage of 
work on the major job to replace 
the Forth Road Bridge’s truss end 
links with work on site at the North 
East main span, where the original 
fracture happened. One of the main 
span truss end links was found 
to be defective last November. A 
few days later a further crack was 
discovered on another, which led to 
emergency inspections on all of the 
bridge’s 16 links. The bridge closed, 
gradually reopening to traffic as 
temporary repairs were carried out. 
This involved welding steel splints 
on the truss end links. During the 
current phase of works the truss 
end links will be replaced with a 
new permanent sliding bearing 
arrangement to be fixed to the tower 

beneath the existing end post. Amey 
said it would complete work on the 
north east main span by the end of 
the year. The  remaining seven links 
will be replaced under a separate 
contract to be let in 2017.

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

S t r u c t u r e S
G a R d E n  B R i d G E 
T R U S T  a d m i T S 
f U n d i n G  G a p
The Garden Bridge Trust has 
admitted a shortfall in funding 
for the project and has urged the 
government to demonstrate its 
continued support. The Trust has 
asked for the government’s £15M 
underwriting of the controversial 
project to be extended by a year to 
September 2017 – from the existing 
£60M public funding package. As a 
result of delays to land negotiations 
and planning issues, the total cost 
of the project is estimated to have 
risen from £175M to £185M. The 
Trust has raised just over £69M 
in private funding from 2013 to 
June 2016. A further £55.9M is now 
needed to meet the fundraising 
total. Construction will not start 
until land deals on both sides of 
the river have been finalised and all 
outstanding planning issues have 
been resolved. This is expected to 
be concluded by autumn 2016. The 
completion date for the Garden 
Bridge is now scheduled for 2019.

 

H I G H  S P e e D  2
H i G H  S p E E d  2 
S H o R T l i S T S

High Speed 2 (HS2) has shortlisted 
suppliers for phase two of the project 
which connects Birmingham to 
Leeds and Manchester. Shortlisted 
suppliers will be invited to tender 
to provide more detailed design 
and environmental assessment 
services on the second stage of 
the high speed rail project. Firms 
shortlisted for the development 
partner role are Bechtel, CH2M and 
a joint venture between Mace and 
Turner & Townsend. To provide 
civils design and environmental 
services HS2 has shortlisted a 
number of joint ventures alongside 
Arup which is the only company to 
make a single bid. The other joint 
ventures are Aecom together with 
Capita Property and Infrastructure, 
and Ingenieria y Economia del 
Transporte, SA (Ineco); Atkins 
together with Arcadis; and Mott 
MacDonald with WSP Parsons 
Brinckerhoff.

Amey begins work to replace 
Forth Road Bridge truss end 
links with sliding connections 

“during the 
current phase 

of work, the truss  
end links will be 
replaced with a new 
permanent sliding 
bearing arrangement
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t r a n S P o r t

London 
Bridge 
MiLestone
Two-thirds of 
London Bridge’s new 
concourse has opened 
to passengers. The 
concourse is part of a 
redevelopment which 
started four years ago 
and includes access 
to three newly built 
platforms as well as new 
station entrances
Once finished it will 
hold 80 retail spaces 
and will be the size of 
the pitch at Wembley, 
increasing passenger 
capacity by 65%. The 
redevelopment is 
part of a Network 
Rail upgrade and 
the government’s 
Thameslink project.

c r o S S r a I L
C o S Ta i n  J V  W i n S 
l a S T  m a J o R 
C R o S S R a i l 
C o n T R a C T

A joint venture between Alstom 
Transport, TSO and Costain 
has won the contract to build 
Crossrail’s maintenance facility at 
Plumstead, south London, as one of 
the UK’s largest ever procurement 
programmes comes to an end. The 
£26M deal is the last of the project’s 
major contracts. Crossrail has 
awarded more than 100 contracts 
as the project has progressed. The 
Costain/Alstom/TSO JV beat bids 
from Balfour Beatty and Vinci. The 
Plumstead facility will be used by 
track and infrastructure workers and 
equipment. It will have three sidings, 
refuelling facilities, a maintenance 
building, storage, parking and two-
storey accommodation for up to 
100 staff. Crossrail said that 62% of 
companies in the project’s supply 
chain are based outside London and 
63% are SMEs.

t r a n S P o r t
T R a n S -p E n n i n E  
R o a d  T U n n E l 
R o U T E S 
S H o R T l i S T E d

Five routes have been shortlisted 
for one of the most ambitious road 
schemes undertaken in the UK in 
more than five decades. The 29km 
tunnel under the Pennines between 
Manchester and Sheffield could be 
a national first. When built it will 
almost halve journey times between 
the two cities, according to the 
Department for Transport (DfT).
The Trans-Pennine tunnel study 
was launched by the government in 
autumn 2015. It was one of a number 
of studies aimed at addressing some 
of the biggest challenges facing the 
road network in the UK. All five 
shortlisted routes join the M60 
east of Manchester to the M1 north 
of Sheffield. Four of the proposed 
routes start at the M67. The DfT 
has estimated that the tunnel 
would see journey times cut by 30 
minutes.

t r a n S P o r t
T f l  S aV E S  £80m 
B Y  B R i n G i n G  T U B E 
m a i n T E n a n C E  
W o R K  i n-H o U S E
 
Transport for London (TfL) is to 
bring the maintenance work on the 
Jubilee, Northern and Piccadilly 
lines in-house in a move that ends 
Amey’s 13 year contract. It said the 
move will save at least £80M over 
the next decade in “expensive” 
management fees and bring the 
maintenance back into the public 
sector. Amey’s involvement is 
from a now defunct  public-private 
partnership (PPP) contract. TfL 
said the deal will be brought to a 
close at the end of next year, the 
earliest point the contract allows 
this to happen. “There will be 
no impact on our extremely high 
standards of maintenance and we 
will be working closely with Amey 
over the next 18 months to ensure 
a smooth transition,” said London 
Underground managing director 
Mark Wild.
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STRUCTURES

Amey has started the final stage of 
work on the major job to replace 
the Forth Road Bridge’s truss end 
links with work on site at the North 
East main span, where the original 
fracture happened. One of the main 
span truss end links was found 
to be defective last November. A 
few days later a further crack was 
discovered on another, which led to 
emergency inspections on all of the 
bridge’s 16 links. The bridge closed, 
gradually reopening to traffic as 
temporary repairs were carried out. 
This involved welding steel splints 
on the truss end links. During the 
current phase of works the truss 
end links will be replaced with a 
new permanent sliding bearing 
arrangement to be fixed to the tower 

beneath the existing end post. Amey 
said it would complete work on the 
north east main span by the end of 
the year. The  remaining seven links 
will be replaced under a separate 
contract to be let in 2017.

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

S t r u c t u r e S
G a R d E n  B R i d G E 
T R U S T  a d m i T S 
f U n d i n G  G a p
The Garden Bridge Trust has 
admitted a shortfall in funding 
for the project and has urged the 
government to demonstrate its 
continued support. The Trust has 
asked for the government’s £15M 
underwriting of the controversial 
project to be extended by a year to 
September 2017 – from the existing 
£60M public funding package. As a 
result of delays to land negotiations 
and planning issues, the total cost 
of the project is estimated to have 
risen from £175M to £185M. The 
Trust has raised just over £69M 
in private funding from 2013 to 
June 2016. A further £55.9M is now 
needed to meet the fundraising 
total. Construction will not start 
until land deals on both sides of 
the river have been finalised and all 
outstanding planning issues have 
been resolved. This is expected to 
be concluded by autumn 2016. The 
completion date for the Garden 
Bridge is now scheduled for 2019.

 

H I G H  S P e e D  2
H i G H  S p E E d  2 
S H o R T l i S T S

High Speed 2 (HS2) has shortlisted 
suppliers for phase two of the project 
which connects Birmingham to 
Leeds and Manchester. Shortlisted 
suppliers will be invited to tender 
to provide more detailed design 
and environmental assessment 
services on the second stage of 
the high speed rail project. Firms 
shortlisted for the development 
partner role are Bechtel, CH2M and 
a joint venture between Mace and 
Turner & Townsend. To provide 
civils design and environmental 
services HS2 has shortlisted a 
number of joint ventures alongside 
Arup which is the only company to 
make a single bid. The other joint 
ventures are Aecom together with 
Capita Property and Infrastructure, 
and Ingenieria y Economia del 
Transporte, SA (Ineco); Atkins 
together with Arcadis; and Mott 
MacDonald with WSP Parsons 
Brinckerhoff.

Amey begins work to replace 
Forth Road Bridge truss end 
links with sliding connections 

“during the 
current phase 

of work, the truss  
end links will be 
replaced with a new 
permanent sliding 
bearing arrangement
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t r a n S P o r t

London 
Bridge 
MiLestone
Two-thirds of 
London Bridge’s new 
concourse has opened 
to passengers. The 
concourse is part of a 
redevelopment which 
started four years ago 
and includes access 
to three newly built 
platforms as well as new 
station entrances
Once finished it will 
hold 80 retail spaces 
and will be the size of 
the pitch at Wembley, 
increasing passenger 
capacity by 65%. The 
redevelopment is 
part of a Network 
Rail upgrade and 
the government’s 
Thameslink project.

c r o S S r a I L
C o S Ta i n  J V  W i n S 
l a S T  m a J o R 
C R o S S R a i l 
C o n T R a C T

A joint venture between Alstom 
Transport, TSO and Costain 
has won the contract to build 
Crossrail’s maintenance facility at 
Plumstead, south London, as one of 
the UK’s largest ever procurement 
programmes comes to an end. The 
£26M deal is the last of the project’s 
major contracts. Crossrail has 
awarded more than 100 contracts 
as the project has progressed. The 
Costain/Alstom/TSO JV beat bids 
from Balfour Beatty and Vinci. The 
Plumstead facility will be used by 
track and infrastructure workers and 
equipment. It will have three sidings, 
refuelling facilities, a maintenance 
building, storage, parking and two-
storey accommodation for up to 
100 staff. Crossrail said that 62% of 
companies in the project’s supply 
chain are based outside London and 
63% are SMEs.

t r a n S P o r t
T R a n S -p E n n i n E  
R o a d  T U n n E l 
R o U T E S 
S H o R T l i S T E d

Five routes have been shortlisted 
for one of the most ambitious road 
schemes undertaken in the UK in 
more than five decades. The 29km 
tunnel under the Pennines between 
Manchester and Sheffield could be 
a national first. When built it will 
almost halve journey times between 
the two cities, according to the 
Department for Transport (DfT).
The Trans-Pennine tunnel study 
was launched by the government in 
autumn 2015. It was one of a number 
of studies aimed at addressing some 
of the biggest challenges facing the 
road network in the UK. All five 
shortlisted routes join the M60 
east of Manchester to the M1 north 
of Sheffield. Four of the proposed 
routes start at the M67. The DfT 
has estimated that the tunnel 
would see journey times cut by 30 
minutes.

t r a n S P o r t
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Transport for London (TfL) is to 
bring the maintenance work on the 
Jubilee, Northern and Piccadilly 
lines in-house in a move that ends 
Amey’s 13 year contract. It said the 
move will save at least £80M over 
the next decade in “expensive” 
management fees and bring the 
maintenance back into the public 
sector. Amey’s involvement is 
from a now defunct  public-private 
partnership (PPP) contract. TfL 
said the deal will be brought to a 
close at the end of next year, the 
earliest point the contract allows 
this to happen. “There will be 
no impact on our extremely high 
standards of maintenance and we 
will be working closely with Amey 
over the next 18 months to ensure 
a smooth transition,” said London 
Underground managing director 
Mark Wild.
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Quotas might be the  
push equality needs 

espite decades 
spent talking about 
equality between 
men and women 
in the industry, 

parity in numbers at senior levels 
remains a distant prospect. It is 
time to accept that quota is not a 
dirty word.

Following Lord Davies’ report 
into the number of women on UK 
company boards, the situation 
has improved. In 2011, Davies set 
a 25% target for board positions 
being filled by women in FTSE 
100 companies by 2015 – it 
currently stands at 26%. Last 
year he set a revised target of 
33% representation of women on 
all FTSE 350 boards by 2020. 

Institution of Engineering and 
Technology president Naomi 
Climer does not believe that now 
is the time for quotas. 

She told New Civil Engineer 
that publishing detailed statistics 
about how many men and women 
are employed in companies, and 
what they do, should be the first 
step.

“Although I acknowledge that 
quotas work, I’m pretty nervous 

Analysis
T O M  H A r T

D
about them,” she says.

“From experience, when 
companies actually have to 
measure their statistics, the 
ones that genuinely want to do 
something about it genuinely 
get a surprise when they stop 
and look at it and realise it’s not 
changing and it’s not good. It 
does actually motivate them to 
do something about it on their 
own. For those that couldn’t care 
less, there will be an element of 
competitive peer pressure.”

Shame, and competitive 
instinct in companies might force 
some change. But organisations 
can be shameless, and ultimately 
are motivated by profit.

That’s why only state action 
can do the job.

The economic impact of 
increased parity between men 
and women is uncertain. But 
economics should not be our 
main concern.

Equality between men and 
women is about social justice, 
and making the way our society 
works more human. 

In our contemporary societies, 
the division of labour forces 

individuals into specialised fields 
– whether nursing or engineering 
– early in life. As a result, humans 
have been placed in artificial, 
gender segregated environments.

A balance between men and 
women in the workplace will 
return humans more closely 
to the way we existed before 
industrial society – closer to 
how we existed for most of our 
history as a species.

This is one time when a limited 
return to the past would not be 
so bad. The faster the better.

Civil engineering is missing half 
its collective brain. Quotas are 
needed to put that half back.

Read the full 
version of this 

article at  
newcivil 

engineer.com
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Is it the end of the 
road for traffic lights?   

he latest vehi-
cle-to-infrastructure 
communication 
technology from 
Audi has just been 

launched, with some arguing that 
it is another step closer to the end 
of waiting at traffi c lights.

For civil engineers it is of 
interest as it is another shift 
towards smart road design and 
the evolution of how cars and 
infrastructure communicate.

This latest technology means 
that the car receives information 
from traffi c lights which gives 
the driver a second-by-second 
countdown on their dashboard 
of how long they will have to 
wait. Audi sees it as the fi rst 
step towards a system where car 
speeds and routes are infl uenced 
by the messages they receive 
from infrastructure.

“This feature represents Audi’s 
fi rst step in vehicle-to-infrastruc-
ture integration,” says Audi Con-
nected Vehicles general manager 
Pom Malhotra. “In the future we 
could envision this technology 
integrated into vehicle navigation, 

Analysis
E M I L Y  A S H W E L L

T
start/stop functionality and can 
even be used to help improve 
traffi c fl ow in municipalities.”

The Audi technology will be 
used in some parts of the United 
States from the autumn, but how 
far are UK car drivers from no 
longer needing to wait at traffi c 
lights?

Giles Perkins, technical 
director of transport planning 
and intelligent transport at 
Mouchel and also the spokesman 
for industry body ITS UK, sees 
innovation in many areas from 
car manufacturing to the latest 
road design and civil engineering 
practices.

“Highways people have gener-
ally built things and not had to 
worry too much about vehicles. 
What we are seeing is what will be 
a fundamental change as vehicles 
get more connected and the rela-
tionship between the design and 
the highways changes,” he says.

However, Perkins believes that 
what is currently being trialled 
in large, connected cities will 
not automatically translate to 
smaller, more rural or semi-rural 

settings. In addition, although 
modern vehicles are equipped to 
use this technology, many cars 
on the roads do not have it and 
it is not known how easy it will 
be to retrofi t it. In fact, Perkins 
sees the change as happening 
incrementally as drivers get 
used to the new technology and 
the fl eet of vehicles on the roads 
slowly modernises.

“The fact that you get 
self-parking or autonomous 
braking cars now will see a trick-
le-down effect, and people with 
that technology will get used to 
it,” he says.

So while the frustrating wait at 
red lights is not yet over for UK 
drivers, it looks like the technol-
ogy is on amber.

www.bacsol.co.ukNationwide Solutions

Whatever your project, we offer a range of 
foundation techniques and specialist rigs for 
all sectors of the industry, nationwide.

www.bacsol.co.uk
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E n E r g y
Morality of nuclear 
power questioned

ICE director general Nick Baveystock 
has to be completely immoral if he 
thinks nuclear energy is good for 
the UK. 

He must think that hundreds of 
generations of future British citizens 
have a duty and should look after 
the contaminated toxic waste he 
thinks should be produced over 
the next 30 years to help generate 
electricity. 

Is he insane or just hasn’t thought 
things through? Does he not realize 
this site is uninsurable. Does he not 
realize a miniscule amount of money 
will be spent on British jobs and in 
British industry? Does he not see 
the end game? 

Renewables are the end game....
let’s just go for them directly. We 
have all the natural resources on 
and off shore to make this happen.

This would be better for British 
jobs and industry. They are 
insurable, they are non-toxic, they 
can be decommissioned cheaply, 
they are the people’s choice. 

As for the decision to delay the 
project it’s best possible outcome 
other than to totally cancel this 
expensive toxic white elephant.
Richard Annet, posted online on 
article headlined “Government 
blindsides EDF’s Hinkley go-ahead” 

S t r u c t u r E S
M20 crash raises 
iMportant questions

It’s obvious to me that the offending 
truck was actually on the hard 
shoulder when its digger struck the 
suspended span which then fell off. 
The positioning of the trucks shows 
that quite clearly, in that they had 
both travelled less than a few metres 

from the centreline of the pedestrian 
bridge after the span fell off. 

So the two big questions are: 
why was the low loader plus digger 
actually travelling on the hard 
shoulder at speed? And since it was, 
why did it strike the bridge?

If it had been moving slowly along 
the hard shoulder then it’s unlikely 
that the span would have been 
knocked off; and if its height was 
within the 5.7m loading gauge, then 
the bridge must have been too low 
at that critical point at the back of 
the hard shoulder due to its steep 
gradient across the motorway. I’d be 
surprised if all overbridges gave a 
5.7m clearance, since that’s a fairly 
recent standard and this is an old bit 
of motorway. 

The other evidence available 
which suggests this particular 
bridge was too low at that critical 
point was the proximity of both the 
sign gantry and another overbridge 
just “upstream” of the pedestrian 
bridge, both of which the low loader 
would have travelled beneath before 
it struck the footbridge. 

All in all, a clear pointer for proper 
asset management so that Highways 
England should know where all its 
pinchpoints are.
Philip Alexander, posted online 
on article headlined “M20 lorry 
accident sparks guidance concerns” 

E n g i n E E r i n g  E q u a l i t y
typical Girls?
Having read the article “Walking 
with Dinosaurs” (New Civil Engineer 
last month), it raised a lot of 
interesting and concerning points. 
However, there was one particular 
comment which stood out.

It was this: “The structure of 
working hours/site mobility in 
the civil engineering sector is 
strongly against female progress in 
particular.”

If this is the case, to some extent 
we will not be able to remove this 

barrier. The whole purpose of our 
industry is to build things and will 
therefore always require non-
standard hours and site-based work. 

However, this comment also 
suggests that this type of work is 
not suitable for women. Whatever 
the reasoning behind this, it would 
appear that there remains an 
unconscious view of what women 
can and cannot do, even from 
women themselves (presuming 
the original comment came from a 
woman).

This set me thinking, as I watched 
my daughter playing with her dolls. 
I have heard many times that we 
should not typecast girls by giving 
them dolls to play with. 

However, watching her play, I 
realised that giving her dolls was the 
perfect thing to do. Why? Well, they 
represent women and how she plays 
with them shows how she thinks of 
women in the world. 

They were not however doing the 
cooking, cleaning, shopping or any 
other stereotypical activity; they 
were rock climbing, bungee jumping 
and cliff diving. 

Her play shows that yes they 
are women and yes they can do 
anything they want.
Chris Lewis (M)  
cd.lewis31@virgin.net

E n g i n E E r i n g  E q u a l i t y
over 60s are not 
ready for scrapheap

I refer to the article Moving Target 
(New Civil Engineer, August),  
regarding current efforts to promote 
diversity and further commenting 
on the upcoming shortage of 
engineers, because the latter point 
has yet again caused me frustration 
and annoyance.

These sentiments arise as a result 
of the ageism and bias which is 
prevalent against older engineers 
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Hinkley tecH
The SMR argument using dated UK military reactor design 
(originally US designed) has obvious attractions but the real 
issue is fuel. Currently the UK is sat on a huge stockpile 
of plutonium that we need to get rid of and that 
potentially provides long term energy security.

The GE/Hitachi Prism reactor, albeit sodium 
cooled offers power and a disposal route of our 
waste rather than creating more waste which 
the proposal to adapt and use old military 
technology does not. 
Steve Trowbridge, posted online on article 
headlined “Cheaper, quicker, simpler alternatives to 
Hinkley” 

Absolutely right to question the use of totally unproven 
technology, with only a proven record of cost over-runs and 
schedule over-runs. Add to that the (to me) unimaginable risks 
associated with handing over substantial control of a strategic 
energy asset to China and France.

Your editorial rightly draws attention to other alternatives 
with a much higher UK content and with proven technology, 

including SMRs. At a time when we have collectively taken 
the decision to leave EU and in view of all the risks associated 

with that alone, we need to de-risk our infrastructure 
investments as much as possible. 

I propose that the ICE joins with IMechE to 
lobby the government to take the brave decision 
to decline the proposed contract and install a 
number of SMRs 
Alan Brookes, posted online on article headlined 
“Cheaper, quicker, simpler alternatives to Hinkley”

What we are suffering from, is the abolition of the 
Central Electricity Generating Board (CEGB) in which 

technically knowledgeable and competent people had the 
responsibility for the long-term strategic planning and delivery 
of electricity supply. Instead we have political and financial 
objectives driving short-term decisions in technical ignorance. 
No self-respecting engineer would rely on a solution that 
involves a technology that has not yet been proved to work.
Michael Thorn, posted online on article headlined “Cheaper, 
quicker, simpler alternatives to Hinkley”

who, having passed perhaps their 
sixtieth birthday, find themselves in 
enforced retirement due to the view 
that at that age or older, they are no 
longer of use to employers. That this 
short-sighted approach regarding 
age prevails is incredible. 

Interviewers, if one ever gets 
that far, are astounded that people 
of that age can still be fit and 
have desire to work, regardless 
of the beneficial opportunities to 
their employers of engaging older 
engineers for their experience and 
to act as mentors, for example.

Frequently, older engineers meet 
such comments as “too experienced 
for the role”, “too expensive – we 
cannot offer an appropriate salary”, 
“insurance costs prevent us from 
considering you” and others, though 
never “too old” is admitted.

I am not suggesting that the many 
professional engineers currently 
frustrated by being ‘retired’ who 
could be brought back into the 
industry will resolve the skills 
shortage in the long term, but there 
exists a pool of persons who remain 
unemployed who would rather be 
working in the industry which they 

previously enjoyed enormously than 
be retired.
Ian Cosgrove (M),  
ijcosgrove@yahoo.com

E n E r g y
vision collision

Having read the editor’s balanced 
comments on Hinkley Point C 
(Comment, last month) I was quite 
frankly flabbergasted to read Emily 
Ashwell’s tunnel-visioned and totally 
single-sided article. 

Aren’t we missing something 
here? Hinkley will cost £18bn and 
produce 3.2GW. Swansea Tidal 
Lagoon will cost £12bn and produce 
more than twice as much power. 
What’s to think about? Bring on the 
lagoons. 
Nick James (M) 
nickj_llidiad@yahoo.co.uk

Editor’s note: Thanks Nick. In defence 
of Emily, I would say our news 
story reflected the general industry 
response to the news of further delays 
to the project. Whether that response 
was correct is another matter!

S t r u c t u r E S
are enGineers in 
thrall to vanity 
projects? 

It is rather unfortunate that civil 
engineering as a profession is so in 
thrall to vanity projects like this one 
[the Garden Bridge in London]. Our 
professional code of ethics seems 
to have been parked as our once 
greater position enabled us to tell 
society from the start: “this project 
is not sensible and the money would 
be better spent elsewhere”. 

Nowadays civil engineers fall in 
behind the latest vanity project like 
High Speed 2, rather than carry out 
a professional job in pointing out the 
absurdity of many of these ideas.  

Most of us are technicians and 
not professionals and that is not 
to disparage technicians – who 
do an excellent job delivering 
what professionals decide. We’re 
too scared for our jobs to be real 
professionals.  
Richard Ashley, posted online on 
article headlined “Garden Trust 
admits funding gap”

the Editor,  
new civil 
Engineer, 
telephone 
House,  
69-77 Paul 
Street, london,  
Ec2a 4nq 
Email: nceedit@
emap.com 
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S t r u c t u r E S
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E n g i n E E r i n g  E q u a l i t y
typical Girls?
Having read the article “Walking 
with Dinosaurs” (New Civil Engineer 
last month), it raised a lot of 
interesting and concerning points. 
However, there was one particular 
comment which stood out.

It was this: “The structure of 
working hours/site mobility in 
the civil engineering sector is 
strongly against female progress in 
particular.”

If this is the case, to some extent 
we will not be able to remove this 

barrier. The whole purpose of our 
industry is to build things and will 
therefore always require non-
standard hours and site-based work. 

However, this comment also 
suggests that this type of work is 
not suitable for women. Whatever 
the reasoning behind this, it would 
appear that there remains an 
unconscious view of what women 
can and cannot do, even from 
women themselves (presuming 
the original comment came from a 
woman).

This set me thinking, as I watched 
my daughter playing with her dolls. 
I have heard many times that we 
should not typecast girls by giving 
them dolls to play with. 

However, watching her play, I 
realised that giving her dolls was the 
perfect thing to do. Why? Well, they 
represent women and how she plays 
with them shows how she thinks of 
women in the world. 

They were not however doing the 
cooking, cleaning, shopping or any 
other stereotypical activity; they 
were rock climbing, bungee jumping 
and cliff diving. 

Her play shows that yes they 
are women and yes they can do 
anything they want.
Chris Lewis (M)  
cd.lewis31@virgin.net

E n g i n E E r i n g  E q u a l i t y
over 60s are not 
ready for scrapheap

I refer to the article Moving Target 
(New Civil Engineer, August),  
regarding current efforts to promote 
diversity and further commenting 
on the upcoming shortage of 
engineers, because the latter point 
has yet again caused me frustration 
and annoyance.

These sentiments arise as a result 
of the ageism and bias which is 
prevalent against older engineers 

@

read more 
letters at  
www.newcivil 
engineer.com 
 
add your 
comments to  
our stories 
online or email 
your letters to 
nceedit@emap. 
com

Girls: Play is not stereotypical 

Your View
l e t t e r s  to  t h e  e d i to r  A N d  C o M M e N t s  o N l i N e

15O c tO b e r  2016   |    n e w  c i v i l  e n g i n e e r

YoUr VieWs ANd oPiNioNs

g O O D  P O i n t

Hinkley tecH
The SMR argument using dated UK military reactor design 
(originally US designed) has obvious attractions but the real 
issue is fuel. Currently the UK is sat on a huge stockpile 
of plutonium that we need to get rid of and that 
potentially provides long term energy security.

The GE/Hitachi Prism reactor, albeit sodium 
cooled offers power and a disposal route of our 
waste rather than creating more waste which 
the proposal to adapt and use old military 
technology does not. 
Steve Trowbridge, posted online on article 
headlined “Cheaper, quicker, simpler alternatives to 
Hinkley” 

Absolutely right to question the use of totally unproven 
technology, with only a proven record of cost over-runs and 
schedule over-runs. Add to that the (to me) unimaginable risks 
associated with handing over substantial control of a strategic 
energy asset to China and France.

Your editorial rightly draws attention to other alternatives 
with a much higher UK content and with proven technology, 

including SMRs. At a time when we have collectively taken 
the decision to leave EU and in view of all the risks associated 

with that alone, we need to de-risk our infrastructure 
investments as much as possible. 

I propose that the ICE joins with IMechE to 
lobby the government to take the brave decision 
to decline the proposed contract and install a 
number of SMRs 
Alan Brookes, posted online on article headlined 
“Cheaper, quicker, simpler alternatives to Hinkley”

What we are suffering from, is the abolition of the 
Central Electricity Generating Board (CEGB) in which 

technically knowledgeable and competent people had the 
responsibility for the long-term strategic planning and delivery 
of electricity supply. Instead we have political and financial 
objectives driving short-term decisions in technical ignorance. 
No self-respecting engineer would rely on a solution that 
involves a technology that has not yet been proved to work.
Michael Thorn, posted online on article headlined “Cheaper, 
quicker, simpler alternatives to Hinkley”

who, having passed perhaps their 
sixtieth birthday, find themselves in 
enforced retirement due to the view 
that at that age or older, they are no 
longer of use to employers. That this 
short-sighted approach regarding 
age prevails is incredible. 

Interviewers, if one ever gets 
that far, are astounded that people 
of that age can still be fit and 
have desire to work, regardless 
of the beneficial opportunities to 
their employers of engaging older 
engineers for their experience and 
to act as mentors, for example.

Frequently, older engineers meet 
such comments as “too experienced 
for the role”, “too expensive – we 
cannot offer an appropriate salary”, 
“insurance costs prevent us from 
considering you” and others, though 
never “too old” is admitted.

I am not suggesting that the many 
professional engineers currently 
frustrated by being ‘retired’ who 
could be brought back into the 
industry will resolve the skills 
shortage in the long term, but there 
exists a pool of persons who remain 
unemployed who would rather be 
working in the industry which they 

previously enjoyed enormously than 
be retired.
Ian Cosgrove (M),  
ijcosgrove@yahoo.com

E n E r g y
vision collision

Having read the editor’s balanced 
comments on Hinkley Point C 
(Comment, last month) I was quite 
frankly flabbergasted to read Emily 
Ashwell’s tunnel-visioned and totally 
single-sided article. 

Aren’t we missing something 
here? Hinkley will cost £18bn and 
produce 3.2GW. Swansea Tidal 
Lagoon will cost £12bn and produce 
more than twice as much power. 
What’s to think about? Bring on the 
lagoons. 
Nick James (M) 
nickj_llidiad@yahoo.co.uk

Editor’s note: Thanks Nick. In defence 
of Emily, I would say our news 
story reflected the general industry 
response to the news of further delays 
to the project. Whether that response 
was correct is another matter!

S t r u c t u r E S
are enGineers in 
thrall to vanity 
projects? 

It is rather unfortunate that civil 
engineering as a profession is so in 
thrall to vanity projects like this one 
[the Garden Bridge in London]. Our 
professional code of ethics seems 
to have been parked as our once 
greater position enabled us to tell 
society from the start: “this project 
is not sensible and the money would 
be better spent elsewhere”. 

Nowadays civil engineers fall in 
behind the latest vanity project like 
High Speed 2, rather than carry out 
a professional job in pointing out the 
absurdity of many of these ideas.  

Most of us are technicians and 
not professionals and that is not 
to disparage technicians – who 
do an excellent job delivering 
what professionals decide. We’re 
too scared for our jobs to be real 
professionals.  
Richard Ashley, posted online on 
article headlined “Garden Trust 
admits funding gap”

the Editor,  
new civil 
Engineer, 
telephone 
House,  
69-77 Paul 
Street, london,  
Ec2a 4nq 
Email: nceedit@
emap.com 



CERTIFICATE No. 16/5345

17O C TO B E R  2016   |    n E w  C i v i l  E n g i n E E R

Super Tall, Super Smart
S P E C I A L  R E P O R T

OvERvIEw: REACHING FOR THE SKY / PAGE 18

JEddAH TOwER: dESIGN ANd CONSTRuCTION CHALLENGES / PAGE 22

i360: BRIGHTON’S wORLd BEATING TOwER / PAGE 28

FIREd uP: LEARNING FROm THE PAST / PAGE 34

SmART LIvING: dESIGNING TALL BuILdINGS FOR PEOPLE / PAGE 40

AdAPTIvE STRuCTuRES: SLImmING SAvINGS / PAGE 53  



CERTIFICATE No. 16/5345

17O C TO B E R  2016   |    n E w  C i v i l  E n g i n E E R

Super Tall, Super Smart
S P E C I A L  R E P O R T

OvERvIEw: REACHING FOR THE SKY / PAGE 18

JEddAH TOwER: dESIGN ANd CONSTRuCTION CHALLENGES / PAGE 22

i360: BRIGHTON’S wORLd BEATING TOwER / PAGE 28

FIREd uP: LEARNING FROm THE PAST / PAGE 34

SmART LIvING: dESIGNING TALL BuILdINGS FOR PEOPLE / PAGE 40

AdAPTIvE STRuCTuRES: SLImmING SAvINGS / PAGE 53  



18 n e w  c i v i l  e n g i n e e r    |    O c tO b e r  2016

Super Tall,  
Super Smart

T he world’s top cities are 
instantly recognisable 
by their skylines – the 
finest examples of tall 
building architecture 
and engineering have 

helped create iconic metropolises for 
decades.

And the innate human desire 
for exploration has enhanced the 
appetite across the globe for building 
ever taller.

It is not endeavour that is 
spurring the need to reach for the 
sky. Increasing urban density is 
testing landspace and its ability to 
accommodate the influx of people 
who live and work in cities. As 
with New Civil Engineer’s  Going 
Underground theme of a couple of 
months ago, clients are trying to find 
space below and above ground in 
new ways to allow cities to adapt to 
this urbanisation.

The challenge – often spearheaded 
by engineers –  is how to create super 
tall buildings that are also super 
smart.

“Engineering is the enabler for 
height,” points out Council on 
Tall Buildings and Urban Habitat 

executive director Antony Wood.
He explains that from the iron frame 

heralding the birth of skyscrapers, 
along with the advent of steel and 
the first safety elevators, technical 
advancements have been key. “So 
there have been technologies to make 
skyscrapers more efficient but I’m 
not sure there’s been a technology to 
allow us to make a massive head-
jump,” he argues.

But it is not just a case of tweaking 
around the edges of tall buildings, 
engineers are in an age of pushing 
boundaries to find efficiencies and 
improvements to the way buildings 
are designed, built and inhabited.

“Definitely we’ve got the tools and 
toolkit to build smarter and faster 
but we’re only going to do it from a 
commercial pressure perspective, 

B Y  A L E X A N D R A  W Y N N E

Reach foR 
the sky
supply chain innovation is dRiving  
the Race to build the tallest toweRs

“We have the 
capability 

to build taller and 
smarter; whether or 
not our end users or 
clients want us to is a 
different story

KEY FACTS

436
Tall buildings 

in the 
pipeline for 

London

59%
Percentage 

of Londoners 
wanting a 

tall building 
height limit 

72%
Percentage 

of Fifty One 
tower built 

offsite

The Two Fifty One 
tower, London
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“The main 
barrier to  

even greater heights  
is not technical,  
but economic 

and I think it takes better client 
relationships in order to actually 
do that,” enthuses Laing O’Rourke 
engineering project leader Raj 
Kotecha. “We can push them to the 
absolute limits.

“We have the capability to build 
taller and smarter; whether or not 
our end users or clients want us to is 
a different story.”

The economics and client desire 
are paramount. But these factors are 
also at the root of the controversy 
that so often surrounds tall buildings. 
Because these iconic headline 
grabbers can create great PR for the 
cities that host them, they are hard 
to ignore.

The collapse of the World Trade 
Center Towers 15 years ago triggered 
a fear that perhaps the end of 
building tall was nigh. Perhaps people 
would no longer wish to pay for a 
lofty ambition of living and working 
at height.

Fortunately for tall building 
enthusiasts, places like Dubai were to 
soon find themselves in the midst of 
an economic boom so any fear that 
there would be little appetite to build 
offices and living space in the sky 
evaporated. There was enough money 
to build confidence that it was worth 
the risk of finding out. And 2010 saw 
the anointing of the Burj Khalifa as 
the world’s tallest building, which at 
824m tall, surpassed its predecessor 
for the title, Tapei 101, by 320m.

As is always the way, when one 
world record is set, there are those 
eyeing up ways to beat it. And so well 
before the opening of the Burj Khalifa, 
the Mile High tower in Jeddah was in 
development.

The name changed to the Jeddah 

Tower as the mile high height 
became economically challenging 
– contractors advised it was 
impractical. The challenge of geology 
and transporting materials at height 
in 2008 led to the decision to shave 
around 500m off the tower.

“We could go double or triple 
the height we’re at now with the 
Jeddah tower, technically speaking, 
we can,” explains Wood. “I don’t 
think the industry has been sitting 
there thinking: ‘I wish we could go to 
1,000m, but we’ve got to wait until 
such a technology comes in’.”

“The main barrier to even 
greater heights is not technical, but 
economic – why would we build a 
mile-high tower, is it really necessary? 
So engineering has been the great 
enabler, not the driving force.”

What has followed, is an 
acceptance that, for now, mega-tall 
construction is determined by the 
practicalities. On that building, the 
structural engineering is based on 
conservatism with regard to materials 
and design – it is a rather traditional 
concrete-heavy structure to ensure 
stability against wind loading and 
overturning moments – leaving 
innovation to be found within the 
detail, notably in logistics.

Of the things that have the 

Part of the regeneration plan for Elephant 
& Castle in South London, Two Fifty One 
is a 41 storey residential and mixed use 
tower. Laing O’Rourke is deploying its 
Design for Manufacture and Assembly 
(DfMA) ethos in a design and build 
contract. Arup is design partner, Waterman 
structural and MEP consultant and the 
architect is Allies & Morrison.

the idea of DfMA is to build twice – once 
virtually – and exploit offsite manufacturing 
methodology as far as possible. Over 72% of 
the structure and cladding on the tower is 
being manufactured offsite.

the upshot is only 15% of the concrete is 

poured on site thanks to the development 
of laing’s patented e6 floor system. less 
concrete pouring means less temporary 
back propping. 

And that means less people on site 
– creating control and efficiencies in 
programme, and perhaps more importantly, 
safer construction.

it changes the number and type of skills 
needed, explains Kotecha. Only 24 people 
are on site actually building the structure.

More multi-talented people are identified 
as relevant by the contractor, which is now 
developing a training programme for DfMA 
technicians to skill them in the new ways of 
constructing offsite.

O F F S I T E  C A S E  S T U D Y :  T W O  F I F T Y  O N E
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Part of the regeneration plan for Elephant 
& Castle in South London, Two Fifty One 
is a 41 storey residential and mixed use 
tower. Laing O’Rourke is deploying its 
Design for Manufacture and Assembly 
(DfMA) ethos in a design and build 
contract. Arup is design partner, Waterman 
structural and MEP consultant and the 
architect is Allies & Morrison.

the idea of DfMA is to build twice – once 
virtually – and exploit offsite manufacturing 
methodology as far as possible. Over 72% of 
the structure and cladding on the tower is 
being manufactured offsite.

the upshot is only 15% of the concrete is 
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developing a training programme for DfMA 
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“I think we 
will go higher. 

I think, maybe not 
forever, but for an 
appreciable time yet

potential for engineers to infl uence 
with innovation today, Wood 
suggests: “It’s perhaps mundane 
things, like the pumping of concrete 
at great heights, effi ciencies in 
structural engineering like outrigger 
systems, the development of 
composite columns, the natural 
benefi ts of steel and concrete, steel in 
tension and concrete in compression, 
and putting them together rather 
than one or the other.

“I think we will go higher. I think, 
maybe not forever, but for an 
appreciable time yet, there will be 
a quest to have the world’s tallest 
building.”

Taller buildings are increasingly 
being engineered as complete 
systems, linking air conditioning, 
heating and ventilation, security, 
fi re protection, lighting, energy 
management, water and lift systems 
with software and hardware that 
manage them.

Add to that the way they are built is 
getting smarter – notably with offsite 
building techniques.

Contractor Laing O’Rourke is 
leading the way on this, with its 
Design for Manufacture and Assembly 
concept. It is the right approach, 
argues Kotecha, because waiting for 
the economic case to be made for 
effi ciencies from above is futile.

“At the end of the day, a lot of 
the clients I come across, for them 
cost and programme are key,” he 
elaborates. “How the structure, or 
asset, comes together they are not 
too fussed about. When it comes 
down to two stage tenders, it’s very 
diffi cult to convince the client that 
an innovative approach to how to 
build is the way to go, because no 
one wants to be the fi rst one, no one 
wants to be the guinea pig.”

“At the same time, it just makes 
it more and more diffi cult for 

them to benchmark you against 
another builder. So that throws up 
a challenge. “But the potential for 
offsite construction is limitless, 
according to Kotecha.

“I don’t think there is a limit. 
We’ve looked at projects within 
Laing O’Rourke that ran up to 50, 
or 60-storeys and we’ve come up 
with schemes we think would work. 
I remember a couple of evenings 
playing around with a mile high tower 
and we came up with a concept for it 
we thought would work.”

“I think within 10, 15 years you’ll 
see buildings a lot taller than this 

[the 41 storey Two Fifty One building, 
see previous page] go up [built 
predominantly offsite]. And the mega 
tall, probably shortly after that, maybe 
15 years.”

The challenge is getting buy in: 
an easier sell with, say structural 
engineers, according to Kotecha, but 
still more challenging is breaking down 
the stigma of offsite with architects.

Ultimately engineers are faced with 
persuading clients and supply chain 
partners, in the process reducing 
risk, that innovative ideas need to be 
cultivated to get the best out of the 
tallest, most iconic structures. N

A report earlier this year revealed the total 
pipeline of tall buildings – 20 storeys or 
more – in London has now reached the 
heady heights of 436, an increase of 119 in 
a year. Under construction the number rose 
in the same period from 70 to 89.

Although a large number are arranged in 
clusters as part of wider masterplans, the 
news is not welcomed by all.

Two years ago when the number was 
lower, lobbying body the Skyline Campaign 
issued a missive. While it maintained that it 
was not fundamentally opposed to building 
high, it said the skyline of London was “out 
of control” and said that while many tall 
buildings reflected the trend to build taller 
for residential needs they were “neither 
essential to meeting housing needs, nor the 
best way to achieve greater densities”.

“Their purpose is more to create 
investments than homes or cohesive 
communities,” it argued. “They have the 
potential to cause permanent damage to the 
city’s urban fabric and to its global image 
and reputation.”

The statement pre-empted the views of 
the people. In August, an Ipsos Mori poll 
of more than 500 Londoners found that of 
those in inner London almost half said they 
were worried about the rise of tall buildings 
and that there are too many.

Only 8% said purpose built high-rise 
blocks of 20 storeys or more were what is 
needed. 

Some 59% supported controlling the 
number of 50-storey plus buildings and 
limiting the height of new developments. 
Only 16% believed outright that there 
should be no height limit imposed.
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Super Tall,  
Super Smart

T ower cranes and 
pumping concrete 1km 
up. The unprecedented 
engineering behind the 
$1.2bn (£900M) Jeddah 
Tower, is elegantly simple 

and brutally complex.
“Conceptually, it’s very simple,” 

says structural engineer for the 
tower Thornton Tomasetti principal 
Bob Sinn. “It’s easy for people to 
understand and build with the 
exception of the extreme height 
aspect.

“The trick is to come up with a 
system that’s not exotic, that’s not 
strange, and take examples like the 
Burj Khalifa and the CN Tower and 
use them to show what can be done.”

The soon-to-be-iconic tower 
began its design life in 2009, after a 
team from architect Adrian Smith & 
Gordon Gill together with structural 
engineer Thornton Tomasetti won 
a competition to build a 1km high 
tower in Jeddah in the Middle East. 
Construction on site began in 2013.

Simplicity of form was an important 
part of the design and has led to a 
number of benefits.

One of the most important is that 

the tower is extremely stable under 
lateral loads, which when building at 
this height come primarily from the 
wind.

As soon as the team started 
designing the tower, it carried out a 
series of wind tunnel tests. In total, 
three different wind tunnel tests 
have been conducted throughout the 
design period to ensure that it can 
withstand the most critical loading 
of all.

Initially, the team carried out a 
high frequency force-balance test at a 
scale of 1:800 (around 1.25m tall) at a 
Canadian lab at RWDI, a wind tunnel 
testing company. The test measured 
a rigid model with all measurements 
taken at the base of the tower.

“The results were quite positive, 
the shape of the tower didn’t really 
change much from the competition, 

B Y  K a t h e r i n e  S m a l e
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“everything 
above the 

observation deck 
becomes difficult just 
because of the height 
and the logistics of 
trying to maintain the 
programme with the 
technical challenges

we just had to keep building on the 
first test,” says Sinn.

The second test was a high 
pressure integration model at a 
slightly larger 1:600 scale (around 
1.7m tall). This model allowed the 
team to put pressure taps, or sensors, 
over the surface of the model to 
instantaneously measure the different 
pressures on the structure. These 
pressures were then integrated to 
give design forces and movements.

However, even at this larger scale, 
physically threading the pressure 
taps through the building at the 
top of the slender structure proved 
difficult. To cope with this, a separate 
1:400 (around 2.4m) scale model of 
the top of the tower was tested and 
the results were combined.

Lastly, the team carried out 
aeroelastic modelling of the  
building. During this test, the  
tower was allowed to move and 
therefore feedback on the effects of 
wind on the tower could be  
analysed, in a different way to the 
previous tests.

“The last one we did with RWDI 
was the aeroelastic model, which 
is the most expensive and the most 
sophisticated model of all,” says 
Sinn. “That’s the only type of model 
where the stiffness, damping and the 
mass of the tower are simulated, so 
the tower moves during the testing. 
During all the other tests, the tower 
is rigid.

“The results of that showed no 
significant differences and the 
building is very well behaved.”

Finally, the team did a series of 
tests on the model in another wind 
tunnel to compare the results.

“The two were quite similar, 
not exact, but enough. So we had 
confidence,” says Sinn.

When concrete cures, it shortens 
which can have an impact on the 
structure as a whole where there are 
unconnected elements. However, 
in the Jeddah tower, the structure 
is made entirely up of shear walls 
which are all seamlessly connected 
by beams.

“One of the biggest potential 
problems is differential shortening 
but we don’t have that on the tower 
as it is relatively well behaved,” 
says Sinn. “One of the nice things 
about this system is that everything 
is connected so that there are no 
columns outside the core which want 
to shorten by themselves.”

Although the design of the 
tower is simple in its concept, the 
construction is anything but.

“The structure is relatively simple 

– it’s very similar to the [829.8m 
tall] Burj Khalifa, but once we get 
up to about to 600m things change 
drastically,” says Mace construction 
director Peter Savoy.

At present, the tower has reached 
level 43 with a milestone of around 
25% of the total concrete now poured 
on the job. As of yet, the challenges of 
building have been relatively routine, 
but as Savoy explains, the difficulty of 
construction will increase drastically 
as it passes from super tall – more 
than 300m – to mega tall  – more than 
600m.

“Everything above the observation 
deck becomes difficult just because of 
the height and the logistics of trying 
to maintain the programme with the 
technical challenges,” says Savoy. 
“With a building like this with all of 
the constraints, there’s only one thing 
you can do in some cases.

“If you find at 700m that you’ve 
made an incorrect decision with 
the cranage, then potentially to fix 
that can have a massive impact 
on the permanent works, cost and 
programme.”

Initially, cranes are mounted on the 
central core and each of the wings. 
But as the wings reduce in size due 
to the sloping exterior walls, only the 
central crane will remain.

Savoy explains that during 
construction cranes will hydraulically 
jump themselves up the building 
as it gains height. This is relatively 
straightforward, but jumping them 
fast enough will be one of the major 
challenges.

“If you have three cranes, they 
need to jump regularly to stay above 
the structure,” says Savoy. “If there’s 
any problem with jumping the cranes, 
then the structure stops. The cranes 
are the life blood of the structure.”

The sky terrace, 638m up the tower 
is another area which has challenged 
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1:400 (around 2.4m) scale model of 
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“The last one we did with RWDI 
was the aeroelastic model, which 
is the most expensive and the most 
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the tower moves during the testing. 
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“The results of that showed no 
significant differences and the 
building is very well behaved.”

Finally, the team did a series of 
tests on the model in another wind 
tunnel to compare the results.

“The two were quite similar, 
not exact, but enough. So we had 
confidence,” says Sinn.
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which can have an impact on the 
structure as a whole where there are 
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is made entirely up of shear walls 
which are all seamlessly connected 
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but we don’t have that on the tower 
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says Sinn. “One of the nice things 
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is connected so that there are no 
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Although the design of the 
tower is simple in its concept, the 
construction is anything but.

“The structure is relatively simple 

– it’s very similar to the [829.8m 
tall] Burj Khalifa, but once we get 
up to about to 600m things change 
drastically,” says Mace construction 
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on the job. As of yet, the challenges of 
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“With a building like this with all of 
the constraints, there’s only one thing 
you can do in some cases.

“If you find at 700m that you’ve 
made an incorrect decision with 
the cranage, then potentially to fix 
that can have a massive impact 
on the permanent works, cost and 
programme.”

Initially, cranes are mounted on the 
central core and each of the wings. 
But as the wings reduce in size due 
to the sloping exterior walls, only the 
central crane will remain.

Savoy explains that during 
construction cranes will hydraulically 
jump themselves up the building 
as it gains height. This is relatively 
straightforward, but jumping them 
fast enough will be one of the major 
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“If you have three cranes, they 
need to jump regularly to stay above 
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the contractors. Traditionally the 
structure might be broken down into 
smaller pieces and lifted into place 
using tower cranes. Savoy explains 
that using this technique is slow and 
exposes steel erectors to more risk 
when reassembling the structure at 
high level.

To avoid this, an alternative 
solution to strand jack the giant 750t 
steel structure 638m up the tower has 
been proposed. However, this is not 
without its own challenges.

“Strand jacking – that in itself gives 
major challenges,” says Savoy. “When 
you look at the weight of the strands 
over 600m, it’s a significant weight – 
around 15t per strand, so about 60t 
on strands alone.

“This, coupled with the fact that 
the lift will take an estimated 90 to 
100 hours to complete, will make 
finding a suitable weather window to 
carry out the works more difficult”, 
he says.

“Anywhere between 350m and 
750m [up] is where the wind will blow 
its strongest,” explains Savoy. “We’re 

modelling and extrapolating the wind 
from 10m and we’re coming up with 
the likely forecasts every 100m.

“We have to plan the methodology 
around the weather circumstances, 
that’s a tremendously technical piece 
of work.”

One area where the team is thinking 
of using more traditional techniques 
is when lifting the dampers 750m into 
the spire, where they will control its 
movement. However, at the stage 
where they will be lifted into place, 
the tower will be relying on the sole 
crane mounted on the central core. 
Breaking the dampers down into 6t to 
8t sections, the team has predicted 
that this will equate to a solid lifting 
time of around 10 days, which will put 
pressure on the construction of the 
surrounding structure.

“At that point, we have only one 
crane, so the challenge is that we 
don’t hold up or delay any other 
parts of the structure,” says Savoy. 
“Especially as, when we get to those 
heights, we’ll just be passing the Burj 
Khalifa and then all pressure will 

be on to pass that and become the 
tallest building in the world.”

In the finished building, there will 
be a total of 54 lifts carrying people at 
speeds varying between 8m/s and a 
very fast 12m/s. 

Two double decker lifts will 
become the highest travelling lifts 
in one complete run up to the 
observation deck 600m up.

This may be impressive enough, 
but the hoists required to move 
people, materials and tools during 
the construction phase are just as 
important.

“The vertical transportation plan 
will determine whether the contractor 
is going to be superefficient or not,” 
says Savoy. “It’s not only bringing the 
lifts together at the right time, but 
during construction, trying to get 
beneficial use of them.

“If you can’t get people and 
materials up the building efficiently, 
it’s going to take longer and cost 
more money.”

With this in mind, the team is 
planning to complete up to 14 of the 
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permanent lifts early, so they can be 
used during the construction period.

However, even with the additional 
lifts, it is estimated that starting at 
the base of the tower and going to an 
area of work could take as long as 13 
minutes.

“If you calculate going up at the 
beginning and down at the end, that’s 
10% of the guy’s production time,” 
says Savoy. 

“That amounts to quite a lot when 
you multiply that by the 1,000 to 2,000 
people who are working in that part 
of the building. Then add in the time 
for going to the welfare facilities.

“When you add all of that you 
realise why you need regular facilities 
and a good temporary hoist and 
vertical transportation plan.

“If you think about it, tall buildings 
are one of the few man-made 
products which aren’t 100% validated 
at full scale,” says Sinn.

“When you think of an automobile, 
or an aeroplane they’re tested to 
destruction. With a building like this, 
you start with a computer model and 
then you go through the routines and 
then you go to a wind tunnel which 
isn’t close to the full size.”

With this in mind, the team has 
put long term monitoring systems in 
place to record the structural health 
of the building. 

From the bottom of the piles and 
throughout the tower, strain gauges 
measure the building’s movements, 
while near the top of the spire, 
anemometers to record the wind 
speeds will be installed.  

The pieces of equipment will give 
engineers around the world a better 
picture of how these types of extreme 
buildings perform. N

As is common practice in the Middle East, 
the entire building will be constructed 
from reinforced concrete with the 
exception of a circular steel “sky terrace” 
which cantilevers out from the main 
structure at a height of around 600m. Its 
form builds on that of other tall towers 
such as the Burj Khalifa, but is most like 
the CN Tower in Toronto, Canada,

The building will be occupied up to floor 
159 (although mechanical services occupy 
up to level 168, a huge 638m up) after 
which an unoccupied 330m high spire 
makes up the rest of the building. It has 
a simple triangular core with a inclined 
vertical “wing” extending from each the 
three sides. Each of the wings will be 
seamlessly connected to the core by a series 
of continuous shear walls which range from 
1.2m thick at the tower’s base to 600mm 
thick at the top. The strength of the 
concrete used in the design was limited to 
85MPa to meet contractor concerns that 
it would not be possible to pump higher 
strengths high enough up the tower.

The structure of the tower, which 
accommodates a hotel, office and 
residential grid, is relatively simple. A clever 
layout means that there are no transfer 
structures and the vertical supports are 
made up entirely of walls, meaning there are 
no columns in the building.

The building is supported on a piled raft 
system, made up of a combination of deep 

bored piles and a 5m thick, 18,000m3 
concrete raft. The 270 bored piles reach 
depths of up to 105m and vary from 1.5m 
to 1.8m in diameter. Although the strength 
of the ground is good, there is no bed rock 
for the tower to bear onto, so the tower’s 
load is shared between the skin friction 
of the piles, which are bedded into coral 
limestone, and direct bearing of the raft on 
the surrounding ground.

The floorplates are 250mm thick flat 
slabs, designed for ease of construction.

At level 168, a 4m thick reinforced 
concrete sky “raft” slab divides the occupied 
space from the unoccupied space and acts 
as the “foundation” for the spire above.

The spire is a massive 330m tall structure 
taking the number of storeys in the building 
up to a massive 240. 

To put this into context, western Europe’s 
tallest building, the Shard in London, is 
306m tall. The spire is essentially a closed 
triangular pyramid with no openings in its 
walls to the exterior.

Up to the spire, due to the structure’s 
stability, no additional damping was required 
to control movements of the tower for 
occupancy comfort. However, in the spire 
two simple pendulum tuned mass dampers 
– one 870t installed in the bottom third 
of the spire and one 260t damper stacked 
vertically on top of the other in the upper 
third of the spire – will be installed to 
help control the tower’s movement for the 
occasional maintenance worker.

T H E  S T R U C T U R E“ If there’s any 
problem with 

jumping the cranes, 
then the structure 
stops. The cranes are 
the lifeblood of the 
structure
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destruction. With a building like this, 
you start with a computer model and 
then you go through the routines and 
then you go to a wind tunnel which 
isn’t close to the full size.”

With this in mind, the team has 
put long term monitoring systems in 
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of the building. 
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measure the building’s movements, 
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concrete used in the design was limited to 
85MPa to meet contractor concerns that 
it would not be possible to pump higher 
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bored piles and a 5m thick, 18,000m3 
concrete raft. The 270 bored piles reach 
depths of up to 105m and vary from 1.5m 
to 1.8m in diameter. Although the strength 
of the ground is good, there is no bed rock 
for the tower to bear onto, so the tower’s 
load is shared between the skin friction 
of the piles, which are bedded into coral 
limestone, and direct bearing of the raft on 
the surrounding ground.

The floorplates are 250mm thick flat 
slabs, designed for ease of construction.

At level 168, a 4m thick reinforced 
concrete sky “raft” slab divides the occupied 
space from the unoccupied space and acts 
as the “foundation” for the spire above.

The spire is a massive 330m tall structure 
taking the number of storeys in the building 
up to a massive 240. 
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306m tall. The spire is essentially a closed 
triangular pyramid with no openings in its 
walls to the exterior.

Up to the spire, due to the structure’s 
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to control movements of the tower for 
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– one 870t installed in the bottom third 
of the spire and one 260t damper stacked 
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Super Tall,  
Super Smart

I mpressive, iconic, innovative: 
the design and engineering 
of the world’s tallest moving 
observation tower is as smart 
as it gets.

The south coast of England 
boasts a new iconic landmark. The 
British Airways i360, the tallest 
moving observation tower in the 
world, opened to the public in  
August and already it appears to  
be a huge hit.

In the first 20 days alone more than 
75,000 people have enjoyed the glide 
skywards to a height of 138m in the 
i360’s fully enclosed, hand-crafted 
glass viewing pod, pausing at the top 
to admire the 360° views of Brighton 
and Hove, the Sussex coast and the 
English Channel.

The engineering behind the i360 
is as impressive as the attraction 
is alluring. The tower is 162m high 
and just 3.9m in diameter, giving it 
a height to structural width ratio of 
41:1 and earning it the accolade of 
the world’s most slender tower from 
Guinness World Records. A structure 
that tall and that slender was never 
going to be easy to engineer.

Eleven years in the making, the 

i360 is the brainchild of architect-
entrepreneurs David Marks and Julia 
Barfield of Marks Barfield Architects 
and has been engineered by John 
Roberts, executive director at Jacobs.

The trio were the brains that 
conceived and designed the world 
famous London Eye and, almost 
incredibly, they have together had 
their sights set on the i360 concept 
ever since.

Enthuses Barfield: “We first 
experienced what impact that heady 
mix of innovative architecture and 
engineering, combined with a great 
view of a great city, can have on the 
city at the London Eye.

 “Once you have experienced this, 
there is an almost irresistible urge to 
do it again – to drop another piece of 
design into the water and watch the 
ripples,” she adds.

The Eye has been a huge success. 
But not many cities can afford or 
accommodate such a structure. So 

B Y  M a r k  H a n s f o r d
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“The i360 as 
perhaps the 

most significant 
addition to the city’s 
visitor economy since 
the council opened 
the Brighton Centre in 
1977

the lesson was simple. “Everyone 
loves a great view,” Marks tells 
New Civil Engineer. “It seems to be 
a universal desire to see the earth 
and its cities from exceedingly high 
places,” he says. “But not every city 
can afford an Eye.”

The i360 concept is a more 
affordable, repeatable version. The 
London Eye cost £70M to build, back 
in 2000. Construction of the i360 cost 
just £42.2M.

What is common between the Eye 
and the i360 is what, in Marks’ view, 
distances the pair from observation 
decks on tall buildings worldwide – 
the fact that the journey to top is part 
of the experience.

That then was the experience to 
recreate.

Brighton’s civic leaders certainly 
hope the team has managed it. 
Speaking at the launch event in 
August, Brighton & Hove City Council 
leader Warren Morgan described the 
i360 as perhaps the most significant 
addition to the city’s visitor economy 
since the council opened the Brighton 
Centre in 1977.

The tower is a key part of the 
£1bn council-led transformation of 
Brighton’s seafront, so the pressure is 
on for this to be more than a gimmick.

And Marks is confident in his new 
icon. For one, Brighton is the perfect 
location for the first i360, he says. The 
i360 stands at the landward end of the 
now almost entirely destroyed West 
Pier on Brighton beach. 

To Marks, the i360 is a modern-
day “vertical pier” whose purpose 
is simply to “delight, entertain and 
inspire” – much as the Victorian piers 
were designed to do.

“It was serendipity,” he says, 
reflecting back to March 2005 when 
he was invited by Alan McCarthy, the 
council’s then chief executive to view 
possible sites in the city for a new 
landmark attraction.

The potential of the West Pier site 
to become home to the first i360 was 
immediately obvious to Marks, and 
both parties acted fast.

First, Marks set up Brighton i360 
Ltd to develop the project, bringing 
on board Barfield, Roberts and two 
others. Within months, site owner 
the West Pier Trust entered into 
a development agreement with 
Marks’ Brighton i360 and planning 
permission was granted unanimously 
by the council in 2006.

But it took a further 10 years and the 
expertise of hundreds of people from 
across Europe to turn the concept into 
reality. Starting with funding.

This in itself was pretty innovative. 

The £42.2M construction cost was 
funded in part by £36.2M from the 
Government’s Public Works Loans 
Board (PWLB), secured by the 
council to lend on to Brighton i360 at 
a commercial interest rate. 

Brighton i360 is expected to pay 
the local authority more than £1M a 
year in business rates and interest 
from the loan. It will also pay the 
council 1% of all ticket revenues in 
perpetuity.

Raising the rest of the money was 
down to i360 Ltd. It did this by selling 
the naming rights to British Airways 
under a five year contract.

 “Essentially the project is run by 
the architect, the engineer, and two 
other colleagues of ours who are 
operating it,” notes Roberts. That’s 
pretty rare.

“We had to go out, get the funding 
and borrow the money,” he says. 
“And then we went ahead, got the 
site, got the planning permission and 
eventually got around to building 
it and commissioning it. It’s been a 
lengthy project,” he reflects.

If the funding was innovative, 
designing and constructing the i360 
was something else.

“The height to structural width 
ratio of 41:1 is very, very substantially 
more slender than any building,” 
notes Roberts. “Most free standing 
towers are nowhere near as slender.

“But it was a deliberate decision 
we made at the beginning,” explains 
Roberts. 

“If you make it more slender it 
attracts less wind load, but it piles 
on the problems of potentially 
dynamically moving in the wind.

“So we decided, if we were always 
going to have to solve problems 
around wind-induced vibrations, 
we might as well make it as thin as 
possible, reduce the load and then 
attend to making it not vibrate. And 
that’s what we’ve done,” he says.

The i360 incorporates a series of 
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41:1 and earning it the accolade of 
the world’s most slender tower from 
Guinness World Records. A structure 
that tall and that slender was never 
going to be easy to engineer.

Eleven years in the making, the 

i360 is the brainchild of architect-
entrepreneurs David Marks and Julia 
Barfield of Marks Barfield Architects 
and has been engineered by John 
Roberts, executive director at Jacobs.

The trio were the brains that 
conceived and designed the world 
famous London Eye and, almost 
incredibly, they have together had 
their sights set on the i360 concept 
ever since.

Enthuses Barfield: “We first 
experienced what impact that heady 
mix of innovative architecture and 
engineering, combined with a great 
view of a great city, can have on the 
city at the London Eye.

 “Once you have experienced this, 
there is an almost irresistible urge to 
do it again – to drop another piece of 
design into the water and watch the 
ripples,” she adds.

The Eye has been a huge success. 
But not many cities can afford or 
accommodate such a structure. So 
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“The i360 as 
perhaps the 

most significant 
addition to the city’s 
visitor economy since 
the council opened 
the Brighton Centre in 
1977

the lesson was simple. “Everyone 
loves a great view,” Marks tells 
New Civil Engineer. “It seems to be 
a universal desire to see the earth 
and its cities from exceedingly high 
places,” he says. “But not every city 
can afford an Eye.”

The i360 concept is a more 
affordable, repeatable version. The 
London Eye cost £70M to build, back 
in 2000. Construction of the i360 cost 
just £42.2M.

What is common between the Eye 
and the i360 is what, in Marks’ view, 
distances the pair from observation 
decks on tall buildings worldwide – 
the fact that the journey to top is part 
of the experience.

That then was the experience to 
recreate.

Brighton’s civic leaders certainly 
hope the team has managed it. 
Speaking at the launch event in 
August, Brighton & Hove City Council 
leader Warren Morgan described the 
i360 as perhaps the most significant 
addition to the city’s visitor economy 
since the council opened the Brighton 
Centre in 1977.

The tower is a key part of the 
£1bn council-led transformation of 
Brighton’s seafront, so the pressure is 
on for this to be more than a gimmick.

And Marks is confident in his new 
icon. For one, Brighton is the perfect 
location for the first i360, he says. The 
i360 stands at the landward end of the 
now almost entirely destroyed West 
Pier on Brighton beach. 

To Marks, the i360 is a modern-
day “vertical pier” whose purpose 
is simply to “delight, entertain and 
inspire” – much as the Victorian piers 
were designed to do.

“It was serendipity,” he says, 
reflecting back to March 2005 when 
he was invited by Alan McCarthy, the 
council’s then chief executive to view 
possible sites in the city for a new 
landmark attraction.

The potential of the West Pier site 
to become home to the first i360 was 
immediately obvious to Marks, and 
both parties acted fast.

First, Marks set up Brighton i360 
Ltd to develop the project, bringing 
on board Barfield, Roberts and two 
others. Within months, site owner 
the West Pier Trust entered into 
a development agreement with 
Marks’ Brighton i360 and planning 
permission was granted unanimously 
by the council in 2006.

But it took a further 10 years and the 
expertise of hundreds of people from 
across Europe to turn the concept into 
reality. Starting with funding.

This in itself was pretty innovative. 

The £42.2M construction cost was 
funded in part by £36.2M from the 
Government’s Public Works Loans 
Board (PWLB), secured by the 
council to lend on to Brighton i360 at 
a commercial interest rate. 

Brighton i360 is expected to pay 
the local authority more than £1M a 
year in business rates and interest 
from the loan. It will also pay the 
council 1% of all ticket revenues in 
perpetuity.

Raising the rest of the money was 
down to i360 Ltd. It did this by selling 
the naming rights to British Airways 
under a five year contract.

 “Essentially the project is run by 
the architect, the engineer, and two 
other colleagues of ours who are 
operating it,” notes Roberts. That’s 
pretty rare.

“We had to go out, get the funding 
and borrow the money,” he says. 
“And then we went ahead, got the 
site, got the planning permission and 
eventually got around to building 
it and commissioning it. It’s been a 
lengthy project,” he reflects.

If the funding was innovative, 
designing and constructing the i360 
was something else.

“The height to structural width 
ratio of 41:1 is very, very substantially 
more slender than any building,” 
notes Roberts. “Most free standing 
towers are nowhere near as slender.

“But it was a deliberate decision 
we made at the beginning,” explains 
Roberts. 

“If you make it more slender it 
attracts less wind load, but it piles 
on the problems of potentially 
dynamically moving in the wind.

“So we decided, if we were always 
going to have to solve problems 
around wind-induced vibrations, 
we might as well make it as thin as 
possible, reduce the load and then 
attend to making it not vibrate. And 
that’s what we’ve done,” he says.

The i360 incorporates a series of 
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Super Tall, Super Smart    i360 Tower

“The height 
to structural 

width ratio of 41:1 is 
very, very substantially 
more slender than 
any building

measures to ensure that the ride is 
always smooth and safe. Two are key; 
and the details of the engineering 
behind both are closely guarded 
commercial secrets.

First, perforated aluminium 
cladding around the tower diffuses 
and disrupts the fl ow of wind by 
allowing some wind to pass through 
it, thereby reducing wind-induced 
vibrations.

“The cladding is perforated with 
a particular ratio of holes to solid 
to allow quite a lot of wind to fi lter 
through it, enough to interfere with 
the fl ow of wind around the circular 
shape to prevent vortex shedding 
from the sides,” he says, “And that 
appears to be working really well,” 
he adds, incidentally noting that no 
wind tunnel testing or computational 
fl uid dynamic model was deemed 
necessary to test the theory.

Second, “sloshing liquid dampers”  
control horizontal movement. Unique 
to Britain and possibly Europe, the 
dampers are tuned to the three most 
common natural frequencies of an 
undamped tower.

 “We’ve got 76 of these inside the 
towers, at three different locations 
to match the frequencies,” explains 
Roberts. The size and layout of 
these is also top secret, but broadly 
speaking they, says Roberts, are 
like circular biscuit tins, going right 
round the internal perimeter of the 
tower, attached to the structural 
wall. Split into four quadrants, they 
are around 500mm wide and 500mm 
high in cross-section, stainless steel 
containers, about half full with water. 
Baffl e plates inside are explicitly 
tuned to the natural frequency of the 
tower.

“They operate at that frequency 
so that when the tower is tempted 

to move at that frequency, the water 
sloshes around at the same frequency 
and always exactly opposes the 
movement of the tower,” explains 
Roberts.

“Simple” in concept but “really, 
really tricky” to design, according to 
Roberts, the i360’s dampers were, 
incredibly, designed and made in 
Sydney, Australia. That’s fabricated, 
fi lled with water and sealed – all 
before shipping to Europe.

That’s the two key design 
innovations. But there are more, says 
Roberts – not least how the i360 was 
built. For a start, it was true global 
collaboration. Components came 
from across Europe and beyond. 
The steel tower came from the 
Netherlands; the pod was made in 
France with glass from Italy; and 
other components from Switzerland, 
Spain, Germany, Austria and even as 
far away as Australia.

Foundations were a British affair. 

PROJECT 
TEAM

Client: 
Brighton i360 
Ltd
Architect and 
supervisor: 
Marks Barfi eld 
Architects
Civil and 
structural 
engineer: Jacobs
MEP services 
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They’re hefty. The tower is founded 
on a 3m deep, 24m by 24m, 4,150t 
concrete foundation built directly onto 
the underlying chalk and reinforced 
with nearly 200t of steel reinforcement. 

The excavation was supported 
during construction by 2,000 
interlocking concrete piles between 
10m and 20m deep. Into this 
foundation is set a 22t anchor bolt 
frame: a precise piece of engineering 
that supports and secures the tower.

Construction of the tower was 
swift, but not without cunning. The 
162m tall structure consists of 17, 
3.9m diameter steel “cans” stacked 
and bolted together. Prefabricated in 
Holland and shipped over by barge, 
the tower elements took just 10 weeks 
to assemble once the fi rst can was 
lifted into place.

But how was this done? The tower’s 
height meant it simply wasn’t feasible 
to use a crane to erect the tower from 
the bottom up.

1 2 3
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The can walls vary in thickness from 85mm 
for the heaviest cans, at the base, to 20mm 
for the lightest ones at the top.

The cans also vary in height from about 4.5m 
to 12m with the shorter, heavier, ones at the 
base and the longer, lighter, ones higher up. 
The heaviest weigh 85t and the lightest 45t 
and the total weight of all 17 comes in at 
900t.

The cans are made in Holland by rolling 
flat steel plates into a cylindrical shape and 
then welding the seams where the two edges 
of the plate touch. Flanges to allow cans to 
be bolted together were then welded around 
the perimeter on each end and machined 
to precise tolerances so that they could be 

bolted accurately together on site. More 
than 18,000 hours of welding were required 
to manufacture the tower cans.

After fabrication and fitting out, each can 
was hot metal sprayed with a mixture of zinc 
and aluminium, and then coated in corrosion 
protecting paint. The cans were shipped to 
Brighton from Rotterdam in June 2015, 
landing on the beach in front of the site 
where they were stored until needed.

The tower took just 10 weeks to build once 
the first can had been lifted into place.

The majority of the tower was essentially 
built in the same “top down” way a tower 
crane is assembled, explains Roberts. This 
in itself was quite an innovation, he says, 
and a bespoke, 60m high temporary jacking 

tower was instrumental in this - and this was 
assembled first.

 Then, to create a base to work from, the 
bottom two cans were lifted into place with 
the help of a crawler crane with a 96m high 
latticed boom and bolted to the anchor 
frame.

 Next, the top four cans were lifted in one 
by one using the same crawler crane and 
bolted together. Thereafter it was top down.

Once the top four cans were in place 
within the jacking tower, a 16t steel collar 
within the jacking frame was lowered to 
grip them. Four strand jacks attached to 
the collar, each with a capacity of 450t, 
gradually jacked up these cans within the 
jacking tower, high enough so that the next 

First cans dropped 
into place and top 
four cans jacked up

E X P L A I N E R :  H O W  T H E  i 3 6 0  T O W E R  T O O K  S H A P E

The 162m tall tower consists of 17, 3.9m diameter  
steel ‘cans’ that are stacked and bolted together
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Roberts and the team instead 
took inspiration from the method of 
constructing a tower crane. “You jack 
it up, create a gap, slide in a piece of 
can, lower it back down and bolt it all 
up,” summarises Roberts.

This sounds simpler than it was.
“For a tower of this size and height 

it was quite complicated to do,” 
insists Roberts.

A 60m high temporary jacking 
tower was built around the base to lift 
a completed section and allow new 
cans to be slid in underneath, using a 
specially designed skidding track.

And that jacking tower itself was 
quite a structure. “The section of tower 
that you detach and jack up has to be 
restrained against wind load when it 
is separated from its own foundation,” 
notes Roberts. And that’s also the job 
of the jacking frame.

Speaking to New Civil Engineer 20 
days after the opening, Roberts is 
naturally delighted with how things 
are going. “Technically it’s working 
really well, which is pleasing as this 
structure is genuinely unique and you 
often get teething problems on such 
structures,” he says.

That said, a week later as New Civil 
Engineer went to press, a technical 
gremlin did strike, causing the pod to 
stop temporarily in mid-flight. 

And to the future?  Marks, Barfield 
and Roberts are not finished yet.

“Our plan is to do at least one 
more,” states Roberts. “We always 
said we would get this one working 
first but we have patented the design 
in numerous countries so it cannot 
be copied. As you can imagine we 
have a number of other cities really 
interested in having one

“So we  are deciding where to do 
number two, right now,” he says. 
Where? He’s not saying. Watch 
this space. The i360 is engineering 
innovation and is in demand. N

“We have 
patented the 

design in numerous 
countries so it cannot 
be copied

can, the fifth from the top and waiting on the 
skidding track, could slide underneath. The 
tower was then lowered and bolted down to the 
new can. This procedure was repeated until all 
of the cans were in place.

The final stage was to install the pod itself 
– no mean feat given it is 18m in diameter and 
weighs 94t. The design of the observation pod 
is based on an oblate ellipsoid – a shape created 
by revolving an ellipse 360° about its minor 
axis, with a cylindrical core removed to allow the 
tower to pass through. 

Floor panels are supported on 48 trusses 
which are bolted together and cantilevered 
off the chassis. The superstructure sectors 
comprise double-curved, double-glazed 
laminated glass assemblies mounted onto a 

lightweight, painted mild steel frame.
The pod was first assembled on a trial basis 

in France, using a substitute chassis, to ensure 
that the complex geometry fitted together 
perfectly. After initial testing it was then 
dismantled and transported in sections to 
Brighton for the final assembly on a chassis on 
the tower.

The 24 floor panels were connected to the 
chassis, levelled up, and joined together to 
form the bottom half of the pod. The 24 glazed 
superstructure sectors were then lifted into 
place and connected to complete the pod.

The final task was to connect the pod to the 
counterweight inside the tower using eight 
flexible high-strength steel ropes, and to 
connect the counterweight to the drive winch. 
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that you detach and jack up has to be 
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skidding track, could slide underneath. The 
tower was then lowered and bolted down to the 
new can. This procedure was repeated until all 
of the cans were in place.
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– no mean feat given it is 18m in diameter and 
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by revolving an ellipse 360° about its minor 
axis, with a cylindrical core removed to allow the 
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Floor panels are supported on 48 trusses 
which are bolted together and cantilevered 
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the tower.
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Super Tall,  
Super Smart

A merica’s National 
Fire Protection 
Association (NFPA) 
reports that during 
2007-2011, 15,400 
fires took place 

in structures in the United States 
that were designated as high rise 
buildings.

A high rise building in the US is 
defined as one with at least seven 
storeys above grade – around 23m 
in height measured from the lowest 
level a fire department vehicle can 
access.

Averaged over the five year 
period, high rise fires accounted for 
46 deaths, 530 injuries and $219M 
(£166M) in property damage.

Apartments accounted for 45% of 
all high rise fires, hotels 3%, hospitals 
1% and offices 2%. The remainder 

were mixed use properties.
The NFPA reports that fire risk 

is lower in high rise buildings than 
in low rise buildings with similar 
property uses – possibly because high 
rise buildings in the US are more likely 
to have fire-resistant construction 
materials and sprinkler systems than 
more diminutive structures.

Revisions to regulations after the 
terrorist attacks on New York’s World 
Trade Center in 2001 have played a 
role.

Four years after the event, the 
National Institute of Standards and 
Technology (a scientific research 
body, part of the US Department 
of Commerce) released damning 
findings from its investigation into 
the building and fire safety. More 
than half of its recommendations 
were partially or not enacted. This 
includes the key recommendation 
to “prevent progressive collapse” 
through adoption of a code, standards 
and guidelines.

But now, 15 years on, structural 
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“Drones should 
be able to carry 

enough water or foam 
to suppress the floor 
fires where the fire 
fighters can’t reach

engineers around the world have 
taken notice, with many tall buildings 
designed with redundancy –  a 
structure’s ability to take loads if a 
section fails. Focus has gone on to 
how beams and columns connect, 
as well has how floor systems 
affect the resilience of a building; 
the vulnerability of the WTC lay 
partly within lightweight steel floor 
trusses and brittle cementitious 
fire protection to the structural 
steelwork.

US regulations do now demand 
measures such as: lift lobbies with 
a 45-minute fire rating; a seven-
fold increase in fireproofing bond 
strength; and continuing education 
for architects and structural 
engineers in fire protection principles.

But while in the US and around the 
world fire prevention and mitigation 
measures are strongly incorporated, 
recent events in the United Arab 
Emirates (UAE) provide a stark 
contrast.

The blazes at the 302m tall Address 
Downtown hotel in December 2015, 
the 352m Torch complex in February 
2016 and the 285m Sulafa Tower in 
July have drawn attention to the need 
for Dubai’s skyscraper forest to be 
more fire resistant.

An electrical short circuit on a 
spotlight from a projecting ledge 
between the 14th and 15th floors is 
believed to have caused the Address 
Downtown hotel blaze in December 
2015. Police said the fire had started 
on the outside of the building, so 
smoke did not trigger the internal 
alarms.

The problem with high rises in 
the UAE tends to be that aluminium 
cladding panels with thermoplastic 
cores have been a popular choice for 
construction.

These burn aggressively.
“The UAE code was revised this 

year to specifically deal with the 
problem,” says CWB Fire Safety Ltd 
fire consultant Phil Barry. “New 
buildings should therefore be okay as 
long as the regulations are effectively 
enforced. The real problem is what 
to do with the existing estimated 70% 
of high rise buildings out there that 
have been built using materials that 
promote rapid fire spread.”

But some engineers feel the 
new standards are not being taken 
seriously. “UAE banned panels to 
be used in construction after this 
incident [the Address Downtown 
fire], but as far as I am concerned, the 
ban is lifted,” says Bogazici University 
Department of Civil Engineering in 
Istanbul assistant professor Serdar 
Selamet. “I believe that the standards 
are strict enough but the fire reaction 
tests and certification procedures 
have loopholes.”

But some manufacturers in the 
Emirates are starting to make 
alternative building components 
containing fire retardant materials.

In August, the Danube Group began 
producing Aluminium Composite 
Panels (ACP) that are fire-retardant. 

Fire damage 
at the Address 
Downtown hotel 
in Dubai 

The company worked with the UAE 
Civil Defence and Alucopanel USA 
to develop a factory for the region 
designed to produce 4M.m2 in ACP 
material each year.

Computer models have long been 
used to understand how fires spread 
inside and outside buildings.

“Computational modelling is used 
extensively on projects to predict 
internal fire development,” says 
CWB Fire Safety Ltd fire consultant 
Phil Barry. “In my opinion there is 
not much need for this to determine 
external fire spread. If external walls 
have linings that will promote rapid 
fire spread, the outcome is inevitable 
and this has been demonstrated in 
many fires around the world and 
particularly in Dubai.”

“The fire path, direction and 
speed depends on the burning rate 
(heat release rate) of the fire, the 
ventilation openings in the structure, 
and the smoke layer characteristics,” 
says Selamet.

When fires do break out in tall 
buildings, new technology in the 
form of drones can help firefighters. 
The Fireproof Aerial Robot System 
(Faros) has been developed by the 
Korea Advanced Institute of Science 

CERTIFICATE No. 12/4923
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“Timber does 
not lose its 

strength as steel or 
concrete do at high 
temperatures but it 
loses its cross sectional 
area with fire

Super Tall, Super Smart    Fire  

and Technology for just this purpose. 
Faros can fly and climb walls, and can 
endure temperatures up to 1,000ºC 
for more than a minute.

The drone is designed to carry out 
reconnaissance rather than actually 
fight the fire, but it might be possible 
to develop drones with firefighting 
capacity.

“Drones should be able to carry 
enough water or foam to suppress the 
floor fires where the fire fighters can’t 
reach,” says Selamet.

But he is cautious about relying 
on the ability to fight fires rather 
than prevent them. “I always believe 
designing buildings to be more fire 
resilient is a better solution than 
trying to suppress the fire in a fragile 
building system,” he adds.

Traditionally engineers have 
preferred to design tall buildings with 
steel and concrete frames. But other 
materials are now coming to the fore, 
notably timber.

As cross laminated timber (CLT), 
glue laminated timber and laminated 
veneer lumber (LVL) buildings gain 
height – albeit modestly compared 
to their steel cousins – should there 
be concern about the potential fire 
resistance of engineered timber 
structures?

“I have met several timber and fire 
experts in international conferences 
and they all advise that CLT is a very 
sustainable material and bound 
to be popular soon in high-rise 
construction, as long as timber 
buildings are constructed with 
other load bearing materials,” says 
Selamet. “Timber does not lose its 
strength as steel or concrete at high 
temperatures but it loses its cross 
sectional area with fire.”

The more flammable a material, 
the higher the fire load – and the 
faster a fire will spread. Timber is, of 
course, a flammable material, which 
surely means that engineered timber 
structures will have a high fire load?

“The misconception is partly true,” 
says Selamet. “But the slow burning 
rates of timber make the building still 
highly fire-rated. It is important to 
mention that no structure is currently 
designed for more than two hours of 
fire.”

The risk may come not so much 
from the material itself, as how it is 
manipulated during construction.

“I have not heard of CLT timber 
frame being any higher risk. I do 
have several examples where timber 
frame buildings have been poorly 
constructed, particularly with the 
poor fitting or omission of cavity 
barriers,” says Barry. A cavity barrier 
is a seal placed in cavities and 
concealed spaces in a building to 
restrict the spread of smoke and fire 
through a building.

“If timber frame is constructed 
correctly it is fine in my opinion. 
There is the problem of occupants 
who carry out alterations or 
contractors breaching compartment 
walls when fitting plumbing or IT 
equipment,” he adds.

Whether dealing with newer 
materials such as engineered timber, 
or constructing with more familiar 
techniques, the most important 
element is to modify design to 
prevent fires from starting or 
spreading.

But even building regulations 
cannot provide a definitive solution 
to fire risk. Barry says the main 
problem among high rise structures 
is that there will be no one-size-fits-all 
solution – each one will have to be 
assessed individually.

“External drenchers may work for 
some buildings, some coatings may 

provide sufficient protection,” says 
Barry.

An external drencher is a system 
that extinguishes, cools down or 
prevents radiant heat from spreading 
through a structure. A water source, 
pipes, control fittings and nozzles 
make up a drencher system. While 
sprinkler systems activate each 
nozzle one-by-one, a drencher system 
opens its nozzles simultaneously.

“We all know that firefighting 
operations above 30m are going 
to be problematical due to limits 
of fire service ladders. Hence the 
requirement in all the building 
codes that I am aware of worldwide 
for buildings above 15m to 18m to 
have external surfaces that will not 
promote fire spread,” he adds. N

Firefighters 
attempt to 
extinguish a fire 
at a building in 
Shanghai
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Drivers for development: the need for brownfield sites
Since 2008 the number of new households in the UK has continued to 
exceed the number of new homes built, giving rise to the current shortage 
in housing supply, and creating the urgent need for a period of sustained 
development within new house building. The Government has set two clear 
targets in relation to house building supply; to deliver 1 million new homes by 
2020, and to provide 240,000 homes in 2016.

In the need to identify suitable land, the safe development of housing on 
brownfield sites will be fundamental in achieving the objectives set by 
government. A. Proctor Group Ltd has over twenty years’ experience in 
providing solutions for the safe development of brownfield land, and has 
extended its range of ground gas protection products to include Protech 
VOC Flex, a new and innovative solution in membrane technology, specifically 
to make the development of these sites safer and easier.

The Government has ambitions that it expects to see local development 
orders being used to get planning permissions on at least 90% on suitable 
brownfield sites by 2020. In order to do this, it has implemented a package 
of support that local authorities can use, with a total of £400 million of 
government funding being invested to create housing zones on brownfield 
land.

Aubrey Machin, Ground Protection National Technical Sales for the Group 
explains, “The Government is referring to the use of brownfield sites that are 
suitable for development, not sites which are too heavily contaminated and in 
need of expensive remediation. The sites that are to be identified are those 
which developers would consider viable, with either no special environmental 
protection measures or sites which would be considered viable within 
the guidance outlined in BS8485 2015 (Code of practice for the design of 
protective measures for methane and carbon dioxide ground gases for new 
buildings) and NHBC Guidance for the Safe Development of Housing on 
Land Affected by Contamination” & CIRIA C716 Remediating and mitigating 
risks from VOC Vapours & CIRIA C748 Guidance on the use of plastic 
membranes as VOC vapour barriers. 

The latest in ground gas protection
“However, with the emphasis that is being placed on brownfield development, 
more is required from the systems that have traditionally been used for 
ground gas protection. We therefore decided to develop a new membrane 
that is designed specifically to meet the needs of these sites. Principally our 
new membrane was designed as a Hydrocarbon and VOC membrane as 
in our experience, these are typical of the type of contaminates present 
on many brownfield developments. It is more than just another membrane 
offering. We have a programme of continual testing, which we are carrying 
out in order to provide not simply a hydrocarbon membrane, but a chemical 
barrier, which should be suitable against a whole range of contaminates.”

The reasons for developing Protech VOC Flex, and the benefits it provides 
are extensive. Previously the membranes which, were recommended to 
provide protection for buildings, were derived from landfill and industrial 
solutions, typically HDPEs of various thickness. “The main problem with 
these membranes is that they are incredibly difficult to work with and detail, 
particularly on housing schemes, where the house plots are small. So the main 
design objective was to produce a membrane which is highly resistant to 
Hydrocarbon and chemical attack, plus strong and robust enough to survive 
the build process (highlighted in BS8485 2015), more importantly flexible 
enough to detail and install quickly and easily. Our initial projections are that it 
should be four times faster to install against traditional HDPEs,” says Machin.

A. Proctor Group is working with developers and contractors to guide them 
on all aspects of designing gas protection systems. From recommending the 
ideal level of protection for a particular site, through to selection of suitable 
materials, and advice on detailing, highly trained specialists provide technical 
assistance to give developers the confidence to build on brownfield sites. 
 
For more information on the requirements and regulations regarding 
developing on brownfield sites, please visit our website at: 
www.proctorgroup.com/brownfield or call us on 01250 872261.
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Drivers for development: the need for brownfield sites
Since 2008 the number of new households in the UK has continued to 
exceed the number of new homes built, giving rise to the current shortage 
in housing supply, and creating the urgent need for a period of sustained 
development within new house building. The Government has set two clear 
targets in relation to house building supply; to deliver 1 million new homes by 
2020, and to provide 240,000 homes in 2016.

In the need to identify suitable land, the safe development of housing on 
brownfield sites will be fundamental in achieving the objectives set by 
government. A. Proctor Group Ltd has over twenty years’ experience in 
providing solutions for the safe development of brownfield land, and has 
extended its range of ground gas protection products to include Protech 
VOC Flex, a new and innovative solution in membrane technology, specifically 
to make the development of these sites safer and easier.

The Government has ambitions that it expects to see local development 
orders being used to get planning permissions on at least 90% on suitable 
brownfield sites by 2020. In order to do this, it has implemented a package 
of support that local authorities can use, with a total of £400 million of 
government funding being invested to create housing zones on brownfield 
land.

Aubrey Machin, Ground Protection National Technical Sales for the Group 
explains, “The Government is referring to the use of brownfield sites that are 
suitable for development, not sites which are too heavily contaminated and in 
need of expensive remediation. The sites that are to be identified are those 
which developers would consider viable, with either no special environmental 
protection measures or sites which would be considered viable within 
the guidance outlined in BS8485 2015 (Code of practice for the design of 
protective measures for methane and carbon dioxide ground gases for new 
buildings) and NHBC Guidance for the Safe Development of Housing on 
Land Affected by Contamination” & CIRIA C716 Remediating and mitigating 
risks from VOC Vapours & CIRIA C748 Guidance on the use of plastic 
membranes as VOC vapour barriers. 

The latest in ground gas protection
“However, with the emphasis that is being placed on brownfield development, 
more is required from the systems that have traditionally been used for 
ground gas protection. We therefore decided to develop a new membrane 
that is designed specifically to meet the needs of these sites. Principally our 
new membrane was designed as a Hydrocarbon and VOC membrane as 
in our experience, these are typical of the type of contaminates present 
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out in order to provide not simply a hydrocarbon membrane, but a chemical 
barrier, which should be suitable against a whole range of contaminates.”

The reasons for developing Protech VOC Flex, and the benefits it provides 
are extensive. Previously the membranes which, were recommended to 
provide protection for buildings, were derived from landfill and industrial 
solutions, typically HDPEs of various thickness. “The main problem with 
these membranes is that they are incredibly difficult to work with and detail, 
particularly on housing schemes, where the house plots are small. So the main 
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the build process (highlighted in BS8485 2015), more importantly flexible 
enough to detail and install quickly and easily. Our initial projections are that it 
should be four times faster to install against traditional HDPEs,” says Machin.

A. Proctor Group is working with developers and contractors to guide them 
on all aspects of designing gas protection systems. From recommending the 
ideal level of protection for a particular site, through to selection of suitable 
materials, and advice on detailing, highly trained specialists provide technical 
assistance to give developers the confidence to build on brownfield sites. 
 
For more information on the requirements and regulations regarding 
developing on brownfield sites, please visit our website at: 
www.proctorgroup.com/brownfield or call us on 01250 872261.
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Super Tall, 
Super Smart

T his was an environment 
built, not for man, but for 
man’s absence,” novelist 
JG Balllard wrote of high-
rises in 1975. So what 
is being done to make 

skyscrapers more habitable?
Whether you rent social housing 

or work in an office downtown, a 
lot of city dwellers have no choice 
about whether or not to inhabit tall 
buildings.

But in 2016, people are increasingly 
making the decision to live at height. 
Among buildings taller than 200m, 
those classified as residential rose 
from 34% in 2009 to 45% in 2010; 
during the same time, those classified 
as “offices” dropped from 42% to 
20%.  Meanwhile, the United Nations 
Population Division projects that by 
2050, 66% of the world’s population 
will be urban, up from 54% today.

So more people will be living or 
in skyscrapers. But is there a desire 

B Y  R o B e R t  h e n s o n

User 
Friendly
HigH rise design is becoming more 
responsive to inHabitants’ needs

An atrium space in 
shanghai tower
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Super Tall, Super Smart    User Friendly  

“We created 
a shape 

that people say is 
interesting, curving. 
Difficult?   No. It’s 
not difficult, you just 
play around with the 
curtain wall

to live at height? Or is it a case of 
expediency?

“95% of tall buildings are pretty 
dire pieces of design, actually,” says 
Council of Tall Buildings and Urban 
Habitat executive director Antony 
Wood.

As a professor of architecture, 
Wood has the right to be critical. But, 
he says, as a citizen, he is still in awe 
of man’s achievement to build ever 
taller – financially, logistically and 
technically.

But would he choose to live in one, 
to raise a family in one? Probably not.

“We need to rethink the skyscraper, 
rethink tall buildings and bring them 
back to being relevant to the place 
where they are, and maximise those 
factors… cultural, climatic, social, 
physical – the things that are often 
left out of the design process.

“Communal space inside these 
buildings is important if communities 
are to flourish like they could at 
ground floor – gardens, paths, roads – 
these need to be replicated in the sky, 
and in some places they are.”

One prime example of a skyscraper 
promoting public space is Shanghai 
Tower. 

At 632m it is the world’s second-
tallest building and it claims one-
third, or 4ha, of its floorplan is “green 
space”.

This is achieved by utilising the 
space between the core and the 
external glass cladding. The building 
is divided into nine vertical sections 
of 15 storeys, a design which evolved 
from China’s fire safety regulations 
which demand a fire refuge zone 
every 15 storeys.

At their widest, each 15.24m-wide, 

15 storey-tall, light-filled atrium 
separates the core and the external 
glass curtain wall. The curtain wall 
hangs from a floor slab every 15 
storeys, via cantilevered outrigger 
trusses, super columns, and belt 
trusses.

The curtain wall twists one degree 
per floor, while central “wedding 
cake” core and floorplan rise straight.

“We created a shape that people 
say is interesting, curving, difficult? 
No. It’s not difficult, you just play 
around with the curtain wall,” says 
Thorton Thomasetti chief structural 
engineer for the tower Dennis Poon.

The tallest task of the design was 
“tuning” this multi-faceted wrapper to 
prevent movement from temperature, 
wind or earthquakes.

“We have telescoping joints at each 
floor, every 15 storeys, to handle 
the bending movements, horizontal 
movements,” says Poon. “And each 
zone is different, so we are fine tuning 
and accommodating the curtain wall 
movement at each zone, at each 
height.”

“In some places the movement 
is small due to temperature, or big, 
due to wind or earthquake. We have 
whole spreadsheets full of numbers 
to calculate.”

Further testing of the tapered, 
asymmetrical tower focused on 
defining the optimal shape of the 
exterior skin in a wind tunnel. 
Poon says that through trial and 
error, designers settled for a notch 
running vertically that disturbs wind 
turbulence.

One could be critical of the “green 
spaces”, which in drawings look 
far from oases, including instead a 
few planter boxes within a marble 
floored open space. But Poon says 
the solution responds to the city’s 
climate.

“There’s some high rise buildings 
that put up a lot of hanging plants, 
growing green plants outside. But 
Shanghai is a too hot-and-cold area, 
you can’t grow plants outside so 
much, it’s also very windy.”

A similar tall building is the 
Arcology Tower in Hong Kong, 
designed by architect Weston 
Williamson & Partners. While this 
was the result of an architectural 
competition, and there are no 

Shanghai Tower’s 
construction, 
showing the core 
and the curtain 
wall
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indications that it will be built, it 
holds similar ambitions for internal 
gardens, parks and agricultural 
spaces.

One difference is the way 
apartments will be linked to the 
underground rail network – directly 
via cable-less elevators.

“There are great examples in 
other parts of the world where large 
parts of public rail are given over at 
the base of a tower,” says Weston 
Williamson partner Chris Williamson. 
Governments and property 
developers are increasingly waking 
up to the financial value placed on 
the proximity and ease of access to 
transport links.

“Crossrail 1 is now a third paid 
for by private development, and in 
Crossrail 2 they’re trying to increase 
that share,” Williamson says.

Cable-less technology enables 
multiple elevators to run in each 
shaft, meaning fewer shafts, less 
building core, and more floorspace.

Wood says the invention of the 
steel cable elevator was a key step in 
tall building innovation, but its time 
has passed. “One of the most exciting 
things in the last five years has been 
the movement from a rope of steel to 
carbon fibre – the Ultrarope System. 
Steel had reached its limit in terms 
of its weight – it’s impossible, say, 
after 500m, to pull this single rope,” 
he says.

“This (cableless) technology on the 
horizon, means the elevator doesn’t 
need to go purely in the vertical path. 
Or, taken to the extreme, you could 
have 100 elevators in just two shafts, 
and think what that would do to the 
efficiency of a tall building.”

Beyond the elevator, it is often 
the management of a tall building’s 
services that defines its efficiency, 

“One of the 
most exciting 

things in the last five 
years has been the 
movement from a rope 
of steel to carbon fibre

Super Tall, Super Smart    User Friendly  

KEY FACT

45%
Global 

proportion of 
tall buildings 

classed as 
residential in 

2010

in particular, in terms of lighting, air 
conditioning and heating.

In Sydney, the 155m tall 200 
George Street tower designed by 
architect Francis-Jones Morehen 
Thorp, features what is claimed 
to be a world-first closed cavity 
timber system to conquer this 
problem. The triple glazed façade 
holds timber louvres in its outer 
cavity. The louvres respond to 
the sun’s movements throughout 
the day to reduce glare, stabilise 
temperature and lessen the load on 
air conditioning.

A handy by-product is that sunlight 
is reflected off the louvres and into 
the building, providing natural light.

“We put forward a vision of a 
different way of living in an urban 
high rise development… how you 
create an interior environment that 
supports wellbeing – a bit more 
holistic than sustainability,” says 
Francis-Jones Morehen Thorp design 
director Richard Francis-Jones.

Temperatures inside the cavity 
can get up to 90˚C under the harsh 
Australian sun. There was extensive 
prototyping before arriving at the 

correct treatment, which removes 
moisture from the timber.

“One thing this building shows is 
that we can use traditional materials – 
wood, stone and glass – in completely 
contemporary and advanced ways 
that couldn’t be done 10 years ago,” 
says Francis-Jones.

Wood says the sustainability of 
tall buildings is an issue. The scale of 
development over the past 100 years 
cannot continue, yet buildings are 
almost inevitably getting ever taller 
and ever denser.

“We need to increase density and 
stop using virgin land. So in many 
respects tall buildings are absolutely 
the solution.”

He says while tall buildings 
can be energy profligate at the 
construction stage, they start to 
make sense when the high-density 
housing is considered in context with 
infrastructure.

“You might have 10,000 people 
living on those few city blocks, 
as opposed to 10,000 people out 
in suburbia, who all need roads, 
infrastructure, and needing a car to 
commute and polluting every day.  N

Shanghai Tower: 632m tall

Bringing
structures
to life
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ByrneLooby
22 Bishopsgate

When construction of the Pinnacle 
tower in London was stopped in 2012 the 
basement structure was completed and 
the core had reached the seventh floor. 
The site is now being redeveloped as “22 
Bishopsgate” a 62 storey office tower.

The new development has required the 
demolition of the existing part core and 
much of the basement structure. The new 
concrete core will sit half on and half off 
the foundations for the old core, requiring 
new piled foundations to be installed 
under half of the proposed core.

When PJ Carey was appointed to 
construct the core, it was tasked with 
jump forming both halves of the core 
together and programme constraints 
required this to start before the new 
foundations could be installed. In effect 
some 16,000t of the reinforced core 
were to be suspended at basement 
one level to allow works to progress 
underneath it.

ByrneLooby had worked on a number 
of schemes with PJ Carey and had been 

responsible for the top down design of 
the Shard basement.  PJ Carey therefore 
appointed ByrneLooby to undertake 
the design of this temporary core 
support, allowing the maximum height 
of core to be constructed before the 
new foundations were engaged. All the 
structure was to be contained between 
the level two basement and ground floor 
slabs and had to be constructed while 
basement demolition proceeded around it.

ByrneLooby identified five steel 
columns from the original scheme in the 
vicinity of the new core and developed 
a grid of walls to transfer the core loads 
into these columns. The columns and 
their supporting piles thus determined 
how high the core could be built. 

The transfer structure and new 
core were modelled on Tekla to enable 
the loads, stresses and deflections 
to be assessed throughout the core 
construction. 

As the existing level two basement slab 
could not take the construction load from 
the transfer structure it was split into 

three horizontal bands. The lowest band 
was designed to be carried by the slab 
until the concrete cured, after which it 
could support itself and the next lift. The 
situation then repeated for the final lift.

The interaction of foundation and 
transfer structure programme was critical 
for the superstructure programme. As 
the works progressed it was determined 
that, with a revised programme, the 
transfer structure would need to 
support up to 22 storeys to enable core 
construction to progress without a break. 

A system of additional props was 
therefore developed to enable the core 
to reach level 22. This avoided delays 
to the core progress which would have 
caused the same overall delay to project 
completion.

The project shows the importance that 
temporary works can have on project 
outcomes. The transfer structure allows the 
core construction to be brought forward by 
around six months which translates to major 
cost savings and a similar overall saving on 
the project programme. 

KEY STATS

62
Number of 

storeys in 22 
Bishopsgate 

Tower 

16,000t
Weight of 
reinforced 
concrete 

core to be 
suspended 

at basement 
level

Incomplete Pinnacle Tower 
now being redeveloped as 
22 Bishopsgate, a 62 storey 
o�  ce tower, using the 
original basement structure
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ByrneLooby
22 Bishopsgate
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core construction to be brought forward by 
around six months which translates to major 
cost savings and a similar overall saving on 
the project programme. 
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RMD
Protection screens
More than most engineering 
companies, RMD Kwikform is 
familiar with the growing number of 
challenges facing contractors on high 
rise projects.

A leading producer of protection 
screens, RMD Kwikform has grown 
its business at the same time as the 
number of cranes popping up across 
the UK’s largest cities has risen 
exponentially. Simultaneously, the 
need for subcontractors and their 
suppliers to do more than merely 
pay lip service to safety issues is ever 
more pressing.

“In the last two years, use of 
screens has become even more 
common than ever,” says RMD 
engineering director Ian Fryer. He 
adds that the company now receives 
enquiries about screens on almost any 
job of 15 storeys or higher.

So, why is the need for screens 
finally hitting home? And what 
makes RMD as well placed as any to 
supply them?

“They were quite common before 
the recession, but they went on the 
back burner when the market slowed 
down,” explains Fryer. “Now there’s 
been a bit of a boom, especially 
in London, it’s almost become the 
industry norm.

“People are seeing the benefit of 
what they offer in protecting not 
only the public but their own 
workforce as well.”

And it isn’t just safety that is at the 
heart of the growth in screen usage; 
protecting workers from the elements 
can save clients and main contractors 
time and money, while simultaneously 
removing the risks associated with 
vertigo, from which even experienced 
construction workers can suffer.

At least one major contractor 
already has an internal policy that it 
will demand that  screens to be used 
by all subcontractors on jobs over a 
certain height. 

It’s a trend that others are likely to 
take up, according to Fryer.

RMD’s own screens are currently 
being used on three major jobs: two 
in central London and another in 

Manchester city centre. Each of these 
provides a different challenge, and 
each shows how the new generation 
of screens must be adaptable to the 
whims of designers and architects.

“Buildings with more complex 
geometry create more design 
challenges and make our solution 
more complex,” says Fryer. 

“But our system can adapt to any 
geometry – it just might take a little 
more thought.”

The other variable is how high the 
screens need to be. Traditionally, 
screens covered the wet deck being 
cast and two dry decks below. Now, 
RMD has begun to see customers 
asking for two levels of wet deck 

protection. This also saves time –and 
inevitably money – by cutting down 
the number of times a screen has to 
be lifted.

For example, on a project where a 
slab is being poured every two weeks, 
the larger screen will only be moved 
once every four weeks, reducing the 
amount of crane time, which, as every 
main contractor can tell you, quickly 
adds up. RMD estimates that on an 
average project, up to three quarters 
of a day can be wasted lifting a screen 
just one level.

Furthermore, on some projects, 
cladding can be put on to a building at 
the screen’s lowest level. Once again, 
this can save days and cost, despite 
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commonplace, anyone failing to fall 
into line is likely to stand out.

“Things can happen in the 
construction industry; things can 
fall to the ground and with screens 
up, that won’t cause a threat to the 
public.”

With public safety in mind, complex 
screen systems have become even 
more popular on sites near railway 
lines or busy road intersections. But 
soon, no high-rise site will seem 
complete without one.

Innovation is also moving screen 
technology forward, with perforation 
introduced to some RMD products. 
While this perforation – available at 
20% and 40% – doesn’t take away 
from structural capacity, it allows 
more light into a site, than solid 
sheeting.  

It is something that is being 
adopted more often, says Fryer, 
with different levels of perforation 
currently being used on RMD’s three 
ongoing city centre jobs.

On top of everything, clients can – 
and indeed have – used the sheeting 
for advertising their brand, with the 
exterior design of the screens entirely 
adaptable. As Fryer puts it: “It’s 
30 weeks of free advertising. Most 
developers aren’t going to say no to 
that!”

So, with a product that can increase 
safety, keep lost days down to a 
minimum, and provide an extra bit of 
marketing, it’s unlikely we’ll be seeing 
the back of protective screens any 
time soon.

role that the increased use of screens 
has – away from the boost it has been 
for RMD to build its business – is in 
helping construction shed some of its 
more negative stereotypes.

“When someone not from the 
industry walks down the street and 
sees a project with a screen it just 
looks much neater,” says Fryer. “It 
looks enclosed, it looks safe. And 
that’s not just visual; it is safer. When 
you are behind the screen it feels very 
still, even when the wind is bowing. So 
it’s definitely a lot safer.”

For those contractors and clients 
using screens, the impression of 
being safe is almost as important as 
safety itself. And as screens become 

the larger screen’s higher price point.
The RMD screens are assembled 

off-site in its yard near Birmingham. 
They can be adjusted to the size or 
shape of building. And the business 
is booming as the fashion for tall, 
glamour projects shows little sign of 
slowing.

The number of enquiries for its 
screens has gone up noticeably in 
the last three years, while the last 
12 months alone has been especially 
positive. The company estimates that, 
if it wins just half the jobs it has priced 
this year, turnover will be up, with 
many of the current crop of enquiries 
coming from new customers.

But perhaps the most important 

Left: Protection 
screens remove 
risks associated 
with vertigo
Right: Perforated 
screens allow more 
light onto a site
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Super Tall,  
Super Smart

U ltra-slim super tall 
buildings could be an 
economic possibility 
if an alternative 
“adaptive” design 
philosophy is adopted.

Any engineer visiting London’s 
Building Centre recently could hardly 
fail to have  been impressed by the 
ultra-slim cantilever on display by 
the main entrance. With a span/depth 
ratio of 40:1 and weighing in at just 
102kg, the 6m truss is able to sustain 
a live load of 100kg at its extreme end 
without visible deflection, thanks to 
an array of sensors and electric linear 
actuators built into the structure and 
controlled by computer.

Given that a tall building is 
effectively a vertical cantilever 
carrying wind loads, could the same 
design principles be successfully 
applied to ultra-slim buildings, where 
wind loading is the dominant design 
case?

University College, London (UCL) 

B Y  D a v e  P a r k e r

Slimming 
SavingS
adaPtive deSign can lead to lighter, 
Slimmer and more efficient tall buildingS

Technical
excellence

Gennaro Senatore 
demonstrates 
his “infinitely 
stiff” prototype 
adaptive truss
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research associate Gennaro Senatore 
certainly believes it can. He points 
fi rst of all to the prototype cantilever.

“The best span/depth ratio you 
could achieve with conventional 
passive alternatives would be 20:1 
using steel I-beams, but this would 
weigh fi ve times as much.

“A conventional truss would be 
only around 300kg, but its span/depth 
ratio would be 12:1 at best.”

So the adaptive truss shows 
massive savings in materials of up 
to 80%. But it needs electric energy 
inputs to work, and these have to be 
assessed in relation to the overall 
energy inputs to the structure, 
including the energy embodied in the 
materials themselves.

Based on the data collected from 
the prototype, Senatore’s calculations 
show total structural energy savings 
of 70% compared to the I beams and 
40% compared to the conventional 
truss.

Key to such dramatic savings is the 
fact that the actuators only kick in 
when the loads on the truss produce 
substantial defl ections. Under 
dead load alone, or with moderate 
live loads, the structure functions 
passively.

Switching the actuators off with a 
100kg load on the extreme end results 
in a defl ection of 170mm. “People 
often ask me what would happen in a 
real structure if there was a power cut 
during an extreme event,” Senatore 
reports.

“The answer is that in that unlikely 
event the actuators would lock and 
the structure would still stand – 
although there might be substantive 
defl ections, the load carrying capacity 
would remain.”

And he points out that the 
prototype truss with actuators on has 
virtual “infi nite stiffness”, that is,  zero 

“The concept 
has been 

around since the 
1960s, although the 
focus has mainly been 
on façades
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defl ection under load.
Development of the prototype 

was a joint effort between UCL and 
London-based structural consultancy 
Expedition Engineering. Funding 
came from the ICE and the Institution 
of Structural Engineers, along with 
the Engineering and Physical Sciences 
Research Council (ESPRC).

Senatore says he fi rst started 
thinking about the potential of such 
structures nearly eight years ago.

He adds: “It wasn’t a new idea, the 
concept has been around since the 
1960s, although the focus has been 
mainly on façades.

“But adaptive structural skeletons 
have only become possible recently 
thanks to advances in technology.”

At the heart of the adaptive 
structures approach is an alternative 
to the structural compromises 
needed by the conventional design 
philosophy.

Any building or structure has to 
be designed to cope with extreme 
events, such as high winds, 
heavy snow loads, unusual crowd 
movements and the like. The 
conventional approach, the “passive” 
approach, is to design structures to 

be strong enough to resist extreme 
forces and stiff enough to do so 
without excessive deformation.

But these extreme forces rarely if 
ever occur. So for the vast majority 
of its working life a conventional 
structure is signifi cantly under-
stressed. The “emergencies-only’ 
structural content is usually an 
expensive investment, but essential, 
as so far there has been no practical 
alternative.

“In practice, more material is 
usually added to the structure to 
control movement than to resist 
loads,” says Senatore.

“The question is: can we fi nd a 
better way of controlling movement 
than simply adding more steel, 
concrete or timber?”

His answer is to separate out the 
two structural functions. Structural 
safety is down to the passive 
component, which is strong enough 
to resist all predictable loads without 
collapse. An active combination 
of sensors and actuators prevents 
excessive movement under abnormal 
loads. The key objective is to 
optimise the balance between active 
and passive systems to achieve the 

Super Tall, Super Smart    Adaptive Structures
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“We also  
found that 

on such restricted 
plots, the adaptive 
high-rise outperforms 
the passive structure 
under normal  
day-to-day loading

most effective and economic solution.
Senatore has developed a design 

method based around the concept of 
the material utilisation factor, known 
as the MUT. This is basically the 
relationship between the maximum 
likely stresses in the structural 
elements and the actual capacity of 
those elements.

“A structure with a high MUT 
would be very light, but would need 
frequent energy input from the 
actuators,” Senatore explains. “We 
have come up with a design algorithm 
which analyses in detail the effect of 
varying the MUT.

“An optimised design would 
achieve minimum whole life energy 
demand, it would be significantly 
lighter, quicker and easier to 
construct and could be a lot slimmer 
than conventional passive structures.

The algorithm calculates the 
structural element sizes and the size 
and location of the actuators for a 
range of MUTs until it reaches the 
optimal solution. 

Stiffness is achieved through the 
actuators effectively changing the 
shape of the structure, rather than 
through structural mass.

“On the prototype truss, the 
actuators actually create a shallow 
arch of the bottom chord to cope 
with the live loads,” Senatore 
reports. He also points out that even 
under significant torsion caused by 
eccentric loading the deflections in 
the truss were too small to measure, 
even with a self-levelling laser.

Several case studies have been 
carried out by the project team. One 
of the first was of a notional 100m tall 

cladding, optimum orientation with 
respect to the prevailing winds and 
a “streamlined” floor plan can help, 
but extra damping is almost always 
essential.

But an adaptive structure could 
need no additional damping. 
“Basically you select a load activation 
threshold, below which the actuators 
are inactive,” explains Senatore. 

“Generally you tune it so that they 
are only needed rarely. It depends 
on your definition of extreme 
conditions.”

Another case study considered 
buildings such as London’s iconic 
Gherkin tower, officially known as 30 
St Mary Axe. This has no structural 
core; all loads are taken by its 
distinctive exoskeleton. Analysis of 
a simplified model of this building 
produced more dramatic results, 
even though the building itself is far 
from slim.

An adaptive alternative would 
require 43% less steel than an 
optimised conventional design. 
Whole life energy savings on the 
structural frame were calculated to 
be 30%. N

In December 1974 a roof 
collapsed at Tehran’s 
international airport, killing 
17 people. The immediate 
cause was heavy snowfall 
on the roof – it was later 
popularly believed that 
the roof had never been 
designed for such loading, 
the (foreign) designers 
assuming that Iran was a 
hot, dry country where it 
never snowed.

Whatever the truth, 
heavy snow in Iran is 
rare but not unknown. 
Calculating the risks of 
such extreme events is one 
of the most challenging 
responsibilities of structural 
designers.
Some structures, of course, 
have very predictable 
“extreme” events. Sports 

stadiums stand empty for 
most of the time but have 
to support tens of thousands 
of spectators at intervals – 
rarely for more than a few 
hours once a week.

Adaptive design would 
seem to offer significant 
benefits to such structures, 
and to many others. One 
of the UCL case studies 
looked at a portal frame, 
similar to those used for 
many long span roofs.

This showed material 
savings of 57% and energy 
savings of 53%. A similar 
study of a large vaulted 
roof produced very similar 
results. Structures where 
stiffness is the governing 
factor seem to benefit 
most from the adaptive 
approach.

extreme Possibilities

building with a planar truss structure 
subjected to typical tall building wind 
loading. Where the footprint is very 
restricted, the adaptive design could 
achieve a 40:1 slenderness ratio and 
limit total building drift to under 
height/500. 

That is, the highest floor would 
deviate no more than 200mm from 
the vertical under wind loading.

There was a massive 60% saving 
on material content, while whole 
life energy savings on the structural 
frame were calculated as 40%. 

“This implies that ultra-tall 
buildings can be squeezed into 
restricted city centre plots and 
still make economic sense,” says 
Senatore.

“We also found that on such 
restricted plots, the adaptive 
high-rise outperforms the passive 
structure under normal day-to-day 
loading, not just for extreme cases.”

Very slim buildings usually have to 
incorporate some form of damping 
system to keep wind-induced sway 
down to levels that occupants with 
sensitive stomachs can tolerate. 
Better aerodynamic detailing of the 

exoskeletal 
structures like 
london’s iconic 
Gherkin could 
use 40% less 
steel if they 
were adaptive 
designs
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Community Engagement Award  
AECOM Asia - Central – Wan Chai Bypass and 
Island Eastern Corridor Link – Causeway Bay 
Typhoon Shelter Section (HY/2009/15)
City of Copenhagen & Ramboll - Nordhavnsvej - 
North Harbour Link
Dragados - DSJV C305 Crossrail Eastern Running 
Tunnels 
FAST Consortium - Riyadh Metro (Yellow, Green, 
Purple Lines)
MMC Gamuda KVMRT - Klang Valley Mass Rapid 
Transit Sungai Buloh-Kajang Line (KVMRT SBK 
Line) - Underground Works Package
Mott MacDonald - New Irvington Tunnel
Sydney Metro - Sydney Metro Northwest – a 
community engagement partnership
Vinci Construction Grands Projets - MTR Shatin to 
Central Link Contract 1103. Hin Keng to Diamond 
Hill Tunnels (SCL1103)

Design Innovation of the Year  
Abu Dhabi Sewerage Services Company - Strategic 
Tunnel Enhancement Programme (STEP) - Link 
Sewers - Reem Island Sewer Crossing
Arup - Norris Cut Utility Relocation Project
Barnard Construction - Eisenhower Johnson 
Memorial Tunnels Fixed Fire Suppression System
CH2M, LA Metro, Skanska/Traylor/Shea JV, 
Parsons - Westside Subway Extension, Section 1
CSattAR - CSattAR - Monitoring What Matters 
(SIT Monitoring of Moorgate Escalator 3 for Crossrail 
- Complemented by Senceive Tilt Meters) 
London Bridge Associates - Virtual Construction 
Planning for the Counters Creek Flood Alleviation 
Scheme
London Underground - LUL Digital Engineering, 
Virtual Design and BIM: Baker Street to Bond Street 
Tunnel Remediation Project

Global Tunnelling Team of the Year
AECOM - AECOM Global Tunnelling Team
BFK - Farringdon Station Tunnelling Team
Dragados - DSJV C305 Crossrail Eastern Running 
Tunnels 
FAST Consortium - Riyadh Metro (Yellow, Green, 
Purple Lines)
GermanBelt Systems - Highest availability of 
tunnelling conveyor belt systems ensured by 
germanBelt
MMC Gamuda KVMRT - Sungai Buloh - Kajang 
MRT Line 1 (Underground Station & Tunnelling 
Works), Malaysia
Mott MacDonald - New Irvington Tunnel
Vinci Construction Grands Projets - MTR Shatin to 
Central Link Contract 1103. Hin Keng to Diamond 
Hill Tunnels (SCL1103)

Ground Investigation and  
Monitoring Award
CSattAR - Monitoring What Matters
Dr Sauer & Partners - Use of a 3D geological model 
on Crossrail’s Farringdon Station to assist with the 
geotechnical risk management of the SCL tunnel
Getec UK & Canary Wharf Contractors - Southbank 
Place Monitoring 
Murphy Surveys - Laser scan real-time monitoring
SRL Technical Services - Predicting the Ground-
borne Noise and Vibration in Buildings due to the 
Temporary Construction Railway (TCR) during 
Tunnelling.
United Utilities/Murphy/Fugro - Haweswater 
Aqueduct - Rapid scanning condition assessment 
system

Product / Equipment Innovation  
of the Year
Alstom TSO Costain Joint Venture  - Automated 
Tunnel Drilling Solution
BBMV - C510 Crossrail Liverpool Street Station, 
Northern Line Link
BFK - Farringdon Station - The Transformable Bogie 
and Shutter System
Halfen GmbH - Halfen Fixing Cone
Hilti (Great Britain) - Hilti drilling and dust removal 
solution on the Crossrail automated drilling rig
Mapei - Waterproofing Crossrail Farringdon

Safety Initiative of the Year
Barnard Construction - Eisenhower Johnson 
Memorial Tunnels Fixed Fire Suppression System
BBMV - Emergency Responders
BBMV - HAVS ‘Protecting the Team’
London Bridge Associates - Hagerbach
Nationwide Platforms - Specialist Powered Access 
Tunnelling Solution, London Power Tunnels
Ramboll/Arup/TEC Joint Venture - Aerodynamic 
analysis to support safe evacuation strategy for 
Fehmarnbelt Fixed Link Rail Tunnels

Specialist Tunnelling Project  
of the Year
Abu Dhabi Sewerage Services Company - Strategic 
Tunnel Enhancement Programme (STEP) - Link 
Sewers
AECOM Asia - Central – Wan Chai Bypass and 
Island Eastern Corridor Link – Causeway Bay 
Typhoon Shelter Section (HY/2009/15)
ByrneLooby - Micro Tunnel Design Services for Lusail 
Expressway Project, Qatar
Mott MacDonald - Canal Street Tunnel Emergency 
Repair Project
Tony Gee and Partners - District and Circle Line 
Underpass, Victoria Station Upgrade (VSU), London

Technical Innovation of the Year
Arup - Norris Cut Utility Relocation Project
BFK - Farringdon Station - The ES2 Inclined 
Travelling Formwork
CSattAR - Monitoring What Matters (Bond Street 
Station Upgrade - SIT Monitoring of Royal Mail 
Tunnel)
Excalibur Screwbolts - The High Corrosion resistant 
Excalibur PLUS Screwbolt
Inbye Engineering - Strength Monitoring Using 
Thermal Imaging (SMUTI) at Bond Street Station 
Upgrade
London Bridge Associates - Virtual Construction 
Planning
London Underground - LUL Digital Engineering, 
Virtual Design and BIM: Baker Street to Bond Street 
Tunnel Remediation Project
United Utilities/Murphy/Fugro - Rapid scanning 
condition assessment system - Haweswater Aqueduct

Technology Innovation of the Year
CH2M - Virtual Reality and BIM - inside the IGLOO 
Dr Sauer & Partners - Use of a 3D geological model 
on Crossrail’s Farringdon Station to assist with the 
geotechnical risk management of the SCL tunnel
Inbye Engineering - Strength Monitoring Using Thermal 
Imaging (SMUTI) at Bond Street Station Upgrade
London Bridge Associates - TIM (Tunnel Information 
Management) for SCL tunnels
London Bridge Associates - Virtual Construction 
Planning
London Underground - LUL Digital Engineering, Virtual 
Design and BIM: Baker Street to Bond Street Tunnel 
Remediation Project
Plowman Craven - Plowman Craven Crossrail C610 Scan
United Utilities/Murphy/Fugro - Rapid scanning 
condition assessment system - Haweswater Aqueduct

Tunnelling Project of the Year  
(up to $50m)
Barnard Construction - Eisenhower Johnson 
Memorial Tunnels Fixed Fire Suppression System
J Murphy & Sons - Farnworth Tunnel
Stirling Lloyd - Stirling Lloyd Waterproofing the 
Lusail CP07-C-1-A Commercial Boulevard, Road A3 
Troughs, Underpass and Tunnel
Stirling Lloyd - Integritank’s application and in-situ 
performance ensures waterproofing success at busy 
Hampton Roads Midtown Tunnel, USA
United Utilities - Manchester Ship Canal Pollution 
Alleviation - Trafford Park Combined Sewer Overflows

Tunnelling Project of the Year 
($50m-$500m)
Abu Dhabi Sewerage Services Company - Strategic 
Tunnel Enhancement Programme (STEP) - Link 
Sewers
Bessac - Norris Cut Tunnel Project: World firsts to 
overcome the adverse ground of Miami
CMC di Ravenna - Caltanissetta on Highway 640 
in Sicily
Hochtief Murphy Joint Venture - Crossrail C310 
Thames Tunnel 
Mott MacDonald - New Irvington Tunnel
Vinci Construction Grands Projets - MTR Shatin to 
Central Link Contract 1103. Hin Keng to Diamond 
Hill Tunnels (SCL1103)

Tunnelling Project of the Year  
(over $500m)
AECOM - New York City’s Second Avenue Subway 
Project
AECOM Asia - Central – Wan Chai Bypass and 
Island Eastern Corridor Link – Causeway Bay 
Typhoon Shelter Section (HY/2009/15)
Dragados - DSJV C305 Crossrail Eastern Running 
Tunnels 
FAST Consortium - Riyadh Metro (Yellow, Green, 
Purple Lines)
IGW Wehrhahn Line Engineering Consortium and 
Netzwerkarchitekten - Wehrhahn Line
Metroselskabet I/S - Cityringen
MMC Gamuda KVMRT (T) Sdn Bhd - Klang 
Valley Mass Rapid Transit Sungai Buloh-Kajang Line 
(KVMRT SBK Line) - Underground Works Package
MVB - Thames Water Lee Tunnel

UK Tunnelling Team of the Year
BBMV 
BFK - C435 Farringdon Tunnels Team
Costain Skanska Joint Venture - The Bakerloo Line 
Link - Paddington
Dr Sauer & Partners - Bank Station Capacity 
Upgrade
Dragados - DSJV C305 Crossrail Eastern Running 
Tunnels 
Hochtief Murphy Joint Venture
Mott MacDonald - Crossrail C121 Team
UnPS 

Young Tunneller of the Year
Tobias Andersson  - Skanska AS
Peter Coppenhall - BBMV
Paul Donegan - BBMV
Senthilnath Govindaraju Thangavelu - Geoconsult
Samuel Lo Grasso - Mott MacDonald
David Naylor - Mott MacDonald
Caroline Purcell - Mott MacDonald
Thomas Townsend - AECOM
Shawna Von Stockhausen - Mott MacDonald
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United Utilities/Murphy/Fugro - Rapid scanning 
condition assessment system - Haweswater Aqueduct

Tunnelling Project of the Year  
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Sewers - Reem Island Sewer Crossing
Arup - Norris Cut Utility Relocation Project
Barnard Construction - Eisenhower Johnson 
Memorial Tunnels Fixed Fire Suppression System
CH2M, LA Metro, Skanska/Traylor/Shea JV, 
Parsons - Westside Subway Extension, Section 1
CSattAR - CSattAR - Monitoring What Matters 
(SIT Monitoring of Moorgate Escalator 3 for Crossrail 
- Complemented by Senceive Tilt Meters) 
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Scheme
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Hilti (Great Britain) - Hilti drilling and dust removal 
solution on the Crossrail automated drilling rig
Mapei - Waterproofing Crossrail Farringdon

Safety Initiative of the Year
Barnard Construction - Eisenhower Johnson 
Memorial Tunnels Fixed Fire Suppression System
BBMV - Emergency Responders
BBMV - HAVS ‘Protecting the Team’
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E rik Schlangen’s passion 
is making industrial 
materials more durable. 
He is a civil engineer 
and an experimental 
micromechanics pioneer.

Civil engineering professor and 
chair of experimental micromechanics 
at Delft University of Technology in 
the Netherlands, his areas of research 
include durability mechanics and 
“self-healing” materials, like the 
asphalt and concrete he and his team 
have developed that can be repaired 
with induction.

This special asphalt is made with 
tiny steel wool fibres, which, when 
heated by induction, extend the life 
of the material. Currently Schlangen 
and his team are testing the asphalt 
on the A58 road near Vilssingen in the 
Netherlands, in the hope that it can 
be used in future roads all over the 
country and, potentially, the world.

It’s very much a labour of love.
“We started on self-healing 

materials at Delft in 2005,” he notes. 
“Eleven years ago.”

A series of trials were run across 
several faculties. In civil engineering it 
began, as it often does, with concrete. 
“I’m in civil engineering, so we started 
in concrete,” observes Schlangen.

It showed promise and research 
funding was secured. “We got two, 
€10M (£8.5M) grants over eight years 
from the government,” explains 
Schlangen. “We started on concrete 
and asphalt as two materials that can 
repair themselves,” he adds.

Self-repairing materials have great 
potential because self-repair equals 
less maintenance, explains Schlangen.

“Concrete is especially difficult 
to repair – especially when it is 
underground,” notes Schlangen. “So 
if concrete structures could repair 
themselves, that would be great,” he 
adds. “That was the main motivation.”

This is genuinely pioneering stuff.
“Back in 2005 there was some 

research going on in the US looking 
at polymers, but we were the first to 
start on concrete and asphalt,” states 
Schlangen.

“The first project was to develop a 
bacteria that closes cracks in concrete 
by precipitating calcium carbonite 
when exposed to water,” he explains.

“It was very successful. We hired 
a micro-biologist to lead self-healing 

concrete and it is working very well,” 
he says.

Indeed, that technique is one of 
three self-healing concrete methods 
currently being trialled by Costain 
on the Heads of the Valley highways 
scheme in Wales. It’s now not being 
led by Schlangen and his team – he 
handed self-healing concrete on to 
one of his former post-doctorate 
researchers so that he can now focus 
on self-healing asphalt.

Why? Because he can see a real 
potential here, in a relatively short 
time frame.

“Around the world there is a lot of 
damaged asphalt and it costs a lot of 
money to repair it,” he notes.

So Schlangen and his team came up 
with a technique, which is admittedly 
not completely self-healing at present. 
“It needs a little help,” says Schlangen.

It’s a simple concept to understand. 
Steel wool fibres are mixed into the 
bitumen. If and when the surface 
starts to crack, you introduce a 
magnetic field which heats up the 
fibres by induction. This then remelts 
the bitumen which flows into the 
cracks and reseals the surface.

“It means less maintenance, and 
you can at least double the service 
life of the road from typically seven or 
eight years to at least 15 years,” says 
Schlangen.

On the prototype, the magnetic 
field is created by a trailer-mounted 
induction loop that is towed behind 
a truck, with treatment needed once 
every three to four years.

The prototype machine is quite 
small and is quite slow – it currently 
needs to travel at walking pace to give 
the induction loop time to heat the 
bitumen to the 85°C needed to melt it.

“The induction coils needed are 
quite small. But if you create a bigger 
coil you can drive faster. It could take 
just several seconds. We are looking 
to get to 20mph,” explains Schlangen.

Schlangen has been fortunate in 
that the Dutch highways authority 
has been very supportive. “The 
government and the road authority 
gave us 400m of highway to try it in 
2010. So now it is almost six years old 
and still in a perfect condition after 
one treatment three years ago,” he 
says.

So how do you get more people to 
buy in – don’t they want guarantees? 
They certainly do in the UK.

“The real proof will come after 15 to 
20 years,” accepts Schlangen. “But all 
over the world, people are starting to 
trial this.

“Even in the UK the University of 
Nottingham is doing some research 
on this, with the help of one of my 
post-docs.”

Schlangen doesn’t understand 
the technology’s cautious reception. 
But he is looking squarely at clients 
as part of the problem. “Concrete 
structures are very difficult – they last 
longer and it is more serious if it goes 
wrong. But asphalt is relatively easy; 
and if you try it and it doesn’t work 
you can remove it,” he observes.

For Schlangen the real issue is with 
the way the industry is structured 
and, crucially, how people get paid.

“With asphalt, the real problem 
is who wants to pay for it? That is 
always the question.

“The contractor would prefer to lay 
a road that lasts for just seven years 
as he can then come back in seven 
years and replace it – he gets paid 
more money that way.

“With PFI it becomes interesting 
for the contractors as they can save 
money. Otherwise it needs to be 
stimulated by clients as they are the 
ones that benefit,” he insists.

Alas, there is no real UK interest yet.
It may also come as Schlangen 

further develops the concept and 
makes it genuinely self-healing.

“At the moment the induction coils 
are in the truck,” he recaps. “We’re 
now working on finding a way to build 
the induction coils in the road.”

There is an additional spin off 
benefit to that too. “If we can do that 
then potentially you can also charge 
electric vehicles using the same 
induction coils,” he speculates.

Schlangen’s team has just started 
a research project on that now – so 
watch this space.

“With asphalt, 
the real problem 

is who wants to pay for 
it? That is always the 
question
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money. Otherwise it needs to be 
stimulated by clients as they are the 
ones that benefit,” he insists.

Alas, there is no real UK interest yet.
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now working on finding a way to build 
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There is an additional spin off 
benefit to that too. “If we can do that 
then potentially you can also charge 
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Installation of Bam's self-
installing concrete gravity 
bases for wind turbines is 
underway at a Northumberland 
offshore wind farm. The  
bases have been designed 
on behalf of EDF Energy 
Renewables for the Blyth 
offshore wind farm, and they 
will be floated into position 
by tug boat and then sunk 
off the coast of Blyth. Each 
base weighs 13,000t and is 
constructed from concrete and 
steel. The wind turbine bases 
have an overall height of 60m, 
with a 30m diameter.

Costain is trialling a new energy 
management system on the 
M1. The TeroLight EM system 
has been deployed at Junction 
34. It monitors and controls 
energy use at temporary site 
accommodation. “[Compared 
to conventional energy 
management systems] we have 
developed a cheaper, simpler 
system that’s quick to install 
and can be easily controlled via 
any internet-connected device. 
And when the job is finished, it 
can be removed and taken on to 
the next project,” said TerOpta 
CEO Michael Sharratt.

Network Rail is 
spearheading the 
use of virtual reality 
in station design on 
the redevelopment 
of Liverpool’s Lime 
Street station. The 
project involves 
changing the layout 
and length of the 
station’s platforms, 
as well as upgrading 
signalling. 4D 
virtual modelling is 
expected to cut time 
needed on track, and 
avoid work overlaps.

S t r u c t u r e S
B a m's  c o n c r e t e 
w i n d  t u r B i n e 
B a s e s  p r oj e c t 
u n d e r way

e n e r g y
c o s ta i n 
t r i a l s  e n e r g y 
m a n a g e m e n t 
s y s t e m  o n  m 1

t r a n S p o r t
V i r t ua l 
r e a l i t y  o n 
l i m e  s t r e e t 
station joB

t r a n S p o r t
ua e  H y p e r l o o p 
d e a l  s i g n a l s 
t r a n s p o r t 
r e V o l u t i o n

Hyperloop One is partnering 
with port and terminal operator 
DP World to explore the role of 
its new high speed transport 
technology in world trade. The 
US firm which is developing 
Elon Musk’s Hyperloop concept 
has signed a memorandum of 
understanding with DP World 
to collaborate on feasibility 
studies that analyse the value 
of using Hyperloop systems in 
the United Arab Emirates. The 
first phase will focus on moving 
containers from ships docked 
at DP World’s flagship Jebel Ali 
Port via a Hyperloop tube to 
a new inland container depot 
in Dubai. The initial study will 
examine container handling, 
costs, demand and cargo 
movement patterns.
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S and B
EPS Fill Blocks

S and B EPS
Bespoke cylindar

S and B EPS Ltd

S and B fill blocks are lightweight and easy to handle 
material with a high compressive strength and around 
a 1% weight ratio compared to traditional fill materials.

Its closed-cell structure inhibits water absorption 
and it is unaffected by the normal range of climatic 
conditions.

S and B fill is available in a wide range of densities 
offering bespoke solutions for individual projects

S and B Fill is easily cut and can be shaped to the 
clients individual requirements using the latest CNC 
cutting technology.

Grades upto EPS500 (S and B Fill 190)

Available on short lead times

A+ Green Guide Rating

Advantages of S and B
Expanded Polystyrene

+
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+

Designed by wrigglemarketing.co.uk
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PERI Formwork
Rising to even the most imaginative challenges
Half building, half work of art, the ‘walk-in’ Dubai Frame will soar 155m and feature a majestic 
glass crosspiece offering panoramic city views all made possible by PERI. The frame comprises 
of two slender towers with unique trapezoidal ground plans, angular core geometry and a complex 
shell construction. To help meet the challenges, PERI combined three different ACS self-climbing 
systems with VARIO and TRIO panel formwork. Precisely matching the project conditions, it also 
helped shave 30 days off the build time.        

Find out how PERI’s expertise can rise to any challenge, visit www.peri.ltd.uk

Formwork
Scaffolding
Engineering

www.peri.ltd.uk

M o n a c o
B o u yg u e s  s ta r t s 
w o r k  o n  m o n a c o 
L a n d  r e c L a m at i o n 
p r oj e c t

Bouygues has started work on 
an offshore extension that will 
provide 6ha of extra space for the 
microstate. The €1bn (£840M) 
project uses 18 trapezoid shaped 
reinforced concrete caissons  
– each 26m tall and weighing  
10,000t. These precast units are 
fitted with absorption chambers, 
and will protect the project’s 
exposed areas from waves.  
The project includes an extension  
to the Grimaldi Forum conference  
centre, a marina, housing, a public 
car park and a planted walkway 
running past a Japanese Garden. 
Environmental protection will be  
a priority.

D U B a I
p L a c i d o  d o m i n g o  
o p e n s  d u B a i  o p e r a 

The 2,000 seat Dubai Opera has opened with an opening 
performance from tenor Placido Domingo. The Dubai 
Opera is located near the Burj Khalifa and has a multi-
functional auditorium. Anti-reflective glass in the foyer 
allows people on the outside to watch opera-goers 
preparing to attend a performance. The idea is to create 
the impression for an outside observer that the foyer 
itself is a stage.

a n t a r c t I c a
r a m B o L L  t o 
d e s i g n  h a r B o u r 
s t r u c t u r e s  f o r 
a n ta r c t i c  s u r v e y

Scientists and technicians on board 
the RRS Sir David Attenborough  
will be heading towards a 
modernised research base 
infrastructure when the vessel 
sets sail for the Antarctic in 2019. 
Ramboll has been appointed 
technical advisor for the British 
Antarctic Survey to assist with 
upgrades to a wharf and jetties at 
the UK’s research stations. Facing 
temperatures as low as -60°C, 
the team will also help relocate 
BAS’s Halley VI Research Station 
on the Brunt Ice Shelf in western 
Antarctica. The Halley VI base is 
under threat from a giant ice chasm, 
which could swallow it up.

D e n M a r k
c o p e n h a g e n’s 
‘k i s s i n g ’ 
B r i d g e  o p e n s

A 180m long sliding 
pedestrian bridge 
designed by Flint & 
Neill has opened in 
Copenhagen. Flint & 
Neill won a competition 
to design the Inner 
Harbour Bridge bridge 
in 2009 and the firm was 
also structural engineer 
for the project. It is 
nicknamed the “kissing” 
bridge, because the 
opening sections of the 
Inner Harbour Bridge  
slide towards each other 
to meet in the centre. 
The structure allows 
pedestrians to stand on 
two horizontal viewing 
platforms at the edge of the 
navigation channel, even 
when the bridge is open.

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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AtkIns Is workInG hArd  
At ImprovInG dIversIty

B Y  N a d i N e  B u d d o o

Engineering Equality
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T he disheartening appraisal 
of engineering, and 
indeed construction, as 
being too “male, pale and 
stale” is nothing new. 
Engineering consultancy 

Atkins is broaching the challenge 
head on in a bid to encourage more 
diversity within the company and 
ultimately attract future generations 
of employees from a more diverse 
pool of talent.

The company has decided to move 
its focus to promoting inclusion 
across the business, as opposed to 
solely focusing on individual diversity 
groups. “Our focus is very much 
about inclusion, which is something 
that everyone should be involved 
in,” says Atkins’ UK diversity and 
inclusion champion David Jenkins, 
who is also practice director of civils 
and structures, transportation. “It’s all 
about the culture of the organisation, 
where everyone feels included. 
There’s a clear shift in our focus from 
just diversity, to being more about 
inclusion.”

The company is in the process of 
implementing a five-year diversity 
inclusion plan. As part of this, 
Atkins’ Diversity Inclusion Steering 
Committee – which is chaired by 
Jenkins – includes representatives 
from each of the business’ diversity 
committees. This inclusion of 
voices from across the business will 
ensure that a wider community with 
diverse viewpoints is involved with 
developing and executing the plan, 
explains Jenkins.

A Women’s Development 
Programme and Women’s Professional 
Network have been created to address 
the gender balance at the company 
and encourage the stream of women 
into senior roles. Management teams 
are also equipped with unconscious 
bias awareness training, and the 
company’s recruitment process is 
currently under review to ensure it 

is not restrictive and remains in line 
with the objectives of the diversity 
inclusion plan.

While attracting a diverse pool 
of talent is essential, the company 
remains committed to promoting 
inclusion among existing employees. 
Communication through platforms 
such as Atkins’ internal intranet and 
social media network Yammer have 
been integral to sharing information 
and encouraging inclusion within the 
business. “Staff have self-generated 
various groups – including groups 
for parents, those with a disability, 
or the LGBT community – and it is all 
completely voluntary,” says Jenkins. 
“The groups provide a forum to ask 
questions or post articles to share 
information. It is a great opportunity 
for employees to input ideas and 
engage with each other.”

Atkins’ UK business has also taken 
inspiration from colleagues across the 
Atlantic. Employees within Atkins’ US 
business have established a virtual 
book club which allows the group to 
share and read books and articles on 
diversity issues and then discuss the 
key topics raised.

But this sharing of ideas and drive 
for collaboration goes beyond just 
internal communications at the 
company. 

Atkins is currently working in 
partnership with WISE (Women into 
Science and Engineering) and LGBT 
campaign group Stonewall. These 
organisations provide access to advice 
and best practice guidance that help 
accelerate activities at the company. 
Atkins is also working closely with the 
Royal Academy of Engineering as part 
of its diversity inclusion leadership 
group, and has also signed up to the 
Chartered Institution of Highways and 
Transportation’s (CIHT’s) Diversity 
and Inclusion Charter to help embed a 
change in culture across the highways 
and transportation sector.

Jenkins admits there is also an 
increasing commercial incentive 
to ensuring that the business is 
committed to championing diversity. 
“Five years ago, there was little 
impetus, but that all changed with the 
Davies report,” he says. “Now more of 
our clients, particularly those in the 
public sector, are themselves being 
set targets.

“It is important for industry to work 

together in order to get maximum 
benefit and share what we’re doing. 
I think one of the areas that will 
become bigger in coming years is how 
tier one suppliers to main contractors 
start helping their supply chains to 
become more diversity inclusive. 
Larger companies are usually in a 
position where they can easily invest 
to make that happen, but if you’re 
a smaller company you have less 
flexibility to do that. We need to 
drive the agenda forward by working 
together and learning from each 
other.”

But ultimately, insists Jenkins, this 
cross-industry collaboration and 
sharing of best practice is dependent 
on businesses empowering employees 
to lead this cultural shift. “It’s much 
more about giving staff freedom and 
opportunity to discuss things and 
raise issues themselves. We don’t 
think the right thing is to be telling 
our people what they should be doing 
in this area,” he explains.

Jenkins likens the diversity issue to 
the changing attitudes towards health 
and safety awareness. Clear safety 
regulations and processes now work 
in tandem with a cultural shift within 
businesses, says Jenkins. “There has 
been a recent focus on making the 
safety issue more natural. It’s all about 
behaviours. People must feel free 
to challenge things when they see a 
problem.

“It’s similar with diversity. You still 
need the processes but ultimately 
it’s about behaviours and people’s 
ways of working. They have to feel 
empowered to challenge problems 
when they see them.”

So how far is the industry from 
this ideal in terms of diversity and 
inclusion? 

“We have a long way to go 
before that becomes natural,” 
laments Jenkins. “We cannot just 
compartmentalise the issue. It must 
be part of everything we do.” N“it is all about 

the culture of 
the organisation where 
everyone feels included

“We need to 
drive the 

agenda forward by 
working together
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The ICE has invited the public 
and engineers to celebrate 
the importance and beauty 
of bridges worldwide by 
sharing pictures of themselves 
with their favourite crossing 
on Twitter, Facebook and 
Instagram. 

The #BridgeSelfie call comes 
ahead of the opening of the 
ICE’s new “Bridge Engineering” 
exhibition in November. 

It will give visitors a unique 
insight into the way bridge 
engineering can transform 
society,  and show how bridges 
have developed over the 
centuries. 

The best bridge selfies will be 
selected for a special montage, 
which will be displayed in the 
exhibition next to its centrepiece 
– the world’s longest ever bridge 
made of Lego. 

The Lego bridge’s towers will 
be more than 3m tall and the 

Initiative is part of activity building up to “Bridge Engineering” exhibition

P R O F E S S I O N

ICE urges members to take a 
selfie at their favourite bridge

#BridgeSelfie hashtag and tag @
ice_engineers, the ICE’s Twitter 
and Instagram account names. 

Those sharing photos on the 
ICE Facebook page should include 
@institutionofcivilengineers. 
Photos should be shared by 2 
November.

Supported by construction  
management software company 
Cemar and consultant Tony Gee, 
“Bridge Engineering” will be the 
first exhibition to christen the 
newly refurbished exhibition 
space at the ICE’s headquarters, 
christened the Infrastructure 
Learning Hub. 

The creation of the 
Infrastructure Learning Hub 
been supported by 11 founding 
partners. They are Aecom, 
Atkins, Carillion, Costain, John 
Laing, Kier, Mace Foundation, 
Mott MacDonald, Ramboll, 
Vinci Construction UK and WSP 
Parsons Brinckerhoff. 

ICE member Peter Robinson took a selfie by the Queensferry Crossing in Scotland

total span will measure at 32m – 
almost as long as three London 
double decker buses parked 
end to end. The structure will 
stand without the aid of glue 
or structural reinforcement. 
The ICE has drafted in experts 
from its membership to design 
and construct the bridge, and 
position it into the exhibition 
space within the ICE Library at 
Great George Street.

The ICE is also documenting 
the design and construction 
of the recording breaking Lego 
bridge to engage and inspire the 
next generation of engineers in 
the art of bridge building. 

The Institution will work 
alongside structural engineers 
from WSP Parsons Brinckerhoff 
and world-renowned long-span 
bridge engineer and ICE Gold 
Medal winner Robin Sham.

All bridge selfies should include 
the name of the bridge, the 

I N S T I T U T I O N  

Benevolent 
fund allocates 
£100,000 to 
ICE members
Funds amounting to over 
£100,000 were awarded to ICE 
members and their families by 
the Benevolent Fund, following 
a July meeting to discuss 
applications for assistance.

Money  awarded will help 
members with a variety of 
circumstances, including help 
with living costs, medical 
expenses, specialist equipment 
purchase, house repairs and 
adaptations. It will also support 
widows and relieve temporary 
financial hardship.

The Benevolent Fund marked 
its 150th anniversary in 2014 
with a new brand, website and a 
suite of new services.

“The number of applications 
to the Benevolent Fund is 
increasing since we expanded 
our range of services and more 
members hear about what we 
can offer,” explained Benevolent 
Fund chief executive Kris 
Barnett. 

“It’s so important for the 
membership to continue to 
support their Benevolent Fund 
by donating the suggested £10 
contribution at the time they 
renew their ICE membership. 
This will help us to provide for 
the increasing demand from 
those experiencing difficulties.”
l  Find out more at  
www.icebenfund.com

Benevolent Fund: Raising awareness
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A vintage car and bus rally 
last month marked the 50th 
anniversary of the opening of 
the Severn Bridge.

Celebrations also included a 
gathering of civil engineers who 
have worked on the bridge over 
the last five decades.

The results of a competition 
which tasked school children 
with designing a poster to mark 
the bridges 50th year were also 
announced.

Kenleys Day Nursery in 
Plymouth scooped a Kindle Fire 
HD Kids Edition and Lego Duplo 
Deluxe Set in the five to seven 
years category. The same prize 
went to Castle Park Primary 
School in Cadicot, which won 

the seven to 11 year olds 
category.

Eleven to 14 year olds were 
asked to design an information 
board about the bridge’s 50 
years. Harry Radford won an 
iPad Mini and will work with 
Severn Valley heritage body A 
Forgotten Landscape’s artist-in-
residence to develop his board 
into a real life interpretation 
panel which will be on public 
display.

The Grade I listed Severn 
Bridge was officially opened 
by Queen Elizabeth II on 8 
September 1966. The bridge 
took three and a half years to 
complete and cost £8M. 

Traffic levels increased, and 

Engineers and public celebrate iconic bridge 
which cost only £8M to build in the 1960s

S T R U C T U R E S 

Severn Bridge  
celebrates 50 years

the original Severn Bridge 
became unable to cope with the 
congestion. Investigations on 
a second crossing commenced 
in 1986, with work starting on 
the M4 Second Severn Crossing 
in 1992. It was completed in 
1996, with current ICE President 

Severn Bridge: 
Celebrating its 50th 
anniversary

P R O F E S S I O N

 
The ICE has repeated its call 
for practising engineers and 
construction professionals to 
help former colleagues make 
their way back into engineering, 
as part of it Civils Comeback 
scheme. Global construction 
and consulting firm Mace has 
joined scheme. It has created 
12-week internships in its 
construction delivery and 
major programmes teams for 
qualified engineers who have 
taken career breaks and who 
want to return to the profession. 
The company wants to hear 
from those who have been on 
a career break for two or more 
years and have previously 

E Q U a l I T y

award for ICE 
equality advocate

Atkins assistant engineer 
Rahma Farrag has won her 
second award of the year. She 
is an advocate for diversity in 
engineering and featured in 
the ICE’s National Women in 
Engineering Day film aimed at 
inspiring women to become 
engineers. She won this year’s 
Royal Academy of Engineering 
Rising Star Award, and was also 
a best civil engineer finalist for 
the 2016 European Women in 
Construction & Engineering 
Awards. Farrag is currently 
responsible for design co-
ordination and delivery of the 
Manfouha sewage treatment 
works in Riyadh. 

P R O F E S S I O N

ICE launches 
conservation web page

The ICE has created a page on 
its website to provide technical 
information and guidance 
for engineers working to 
conserve and extend the lives 
of structures. The resource is 
aimed at increasing knowledge 
and understanding of the 
design and construction of an 
original structure, the history 
of its modifications and the 
materials from which it is made, 
and helping engineers apply 
the right repair and protection 
techniques. It provides links 
to information from multiple 
sources. 
l For more information  
go to www.ice.org.uk/circe 

Sir John Armitt playing a key 
role in its development and 
construction.

The 50th anniversary 
celebrations were led by the 
ICE South West and ICE Wales 
Cymru, with Armitt as guest of 
honour. 

worked as engineers. It is 
especially interested in women 
who have taken time out of 
their careers to raise children. 
Successful applicants will have 
the opportunity to work on a 
significant assignment based 
on skills, experience, interests 
and location. Applicants should 
apply by 14 October via 
 www.ice.org.uk/returners.

ICE repeats call for engineers to help  
ex-colleagues back into the industry
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StatuS recognition  
in the StateS

Most ICE members 
in the Americas are 
expats who have 
relocated from 
the UK. Many hold 
senior positions in 
government, academia 
and industry with a 
heavy bias towards 
infrastructure. 

One of the biggest 
issues for members in the Americas is “reciprocity” 
or local recognition of Chartered Engineer status. 
Most engineers relocating to the Americas are 
disappointed that there is no real local recognition 
of equivalency, and the process to become 
licensed locally can be long and frustrating. 

In the US we have made a recent unexpected 
breakthrough. To give some background; the 
main difference with the licensing process in 
the US is that a Professional Engineer (PE) is 
exposed to more personal liability than in the 
UK. Construction documents must be signed and 
sealed by a named individual who is personally 
liable for its contents. This responsibility is 
one reason why salaries are higher in the US, 
but it also means the process for registration 
is complicated and is administered locally by 
individual states to local laws.

Some requirements are common across 
all states. These include an eight hour 
Fundamentals of Engineering (FE) exam, which 
is normally taken by students in their final year 
of study and an eight hour Professional Engineer 
(PE) exam which is taken after obtaining the 
required experience, which is typically four 
years of responsible design, not site experience. 

Some states have additional requirements. For 
example California and Alaska have additional 
technical exams and most states have additional 
ethics exams. To further complicate matters, the 
majority of states do not automatically recognise 

Washington Accord degrees from outside the US, 
and the number of those that do appears to be 
decreasing each year. 

Faced with this complexity and these 
differences, PE applicants focus on persuading 
states to recognise some parts of their CEng 
qualification, but the reality has been that most 
applicants need to sit both exams and submit 
details of their degrees for detailed evaluation.

We were therefore pleased when the 
Engineering Council was approached by Idaho 
State Board representatives wishing to award PE 
status to CEng applicants without the need for 
the exams. We assisted the Engineering Council 
and produced a briefing explaining the CEng 
requirements. This was presented to the state 
board and was accepted for applicants with 
eight years’ experience after attaining CEng. 
A number of members have been through the 
process and have successfully become PEs in 
Idaho, based on their CEng status and without 
having to sit the PE or FE exams. 

 We are optimistic that other states will adopt 
similar approaches and will continue to support 
the Engineering Council in working with other 
states and the National Council of Examiners 
for Engineering and Surveying (NCEES) to help 
members. The NCEES administers exams and 
credential evaluations for the states and is a 
good source of information: www.ncees.org
ICE members can also obtain information about 
working in the US at:  www.ice.org.uk/near-you/
north-america/usa 
l Richard Giffen is ICE Council member for 
Americas

Richard 
Giffen

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 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 16). Both can be viewed 
at www.ice.org.uk/bylaw16 under 
“newest qualified member”. Lists will 
remain on the site for 28 days. To 
view lists on the New Civil Engineer 
website, visit newcivilengineer.com/
latest/ice-news

PaSS lIStS, Bylaw 16

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 / L A T E S T

“ In the US, we have 
made a recent and 

unexpected breakthough

The day was supported by 
Flint & Neill, CH2M and Arcadis, 
with American Bridge and A 
Forgotten Landscape donating 
the competition prizes. All of 
the organisations have been 
involved with the bridge at 
some point in its history.
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Manfouha sewage treatment 
works in Riyadh. 

P R O F E S S I O N

ICE launches 
conservation web page

The ICE has created a page on 
its website to provide technical 
information and guidance 
for engineers working to 
conserve and extend the lives 
of structures. The resource is 
aimed at increasing knowledge 
and understanding of the 
design and construction of an 
original structure, the history 
of its modifications and the 
materials from which it is made, 
and helping engineers apply 
the right repair and protection 
techniques. It provides links 
to information from multiple 
sources. 
l For more information  
go to www.ice.org.uk/circe 

Sir John Armitt playing a key 
role in its development and 
construction.

The 50th anniversary 
celebrations were led by the 
ICE South West and ICE Wales 
Cymru, with Armitt as guest of 
honour. 

worked as engineers. It is 
especially interested in women 
who have taken time out of 
their careers to raise children. 
Successful applicants will have 
the opportunity to work on a 
significant assignment based 
on skills, experience, interests 
and location. Applicants should 
apply by 14 October via 
 www.ice.org.uk/returners.

ICE repeats call for engineers to help  
ex-colleagues back into the industry
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StatuS recognition  
in the StateS

Most ICE members 
in the Americas are 
expats who have 
relocated from 
the UK. Many hold 
senior positions in 
government, academia 
and industry with a 
heavy bias towards 
infrastructure. 

One of the biggest 
issues for members in the Americas is “reciprocity” 
or local recognition of Chartered Engineer status. 
Most engineers relocating to the Americas are 
disappointed that there is no real local recognition 
of equivalency, and the process to become 
licensed locally can be long and frustrating. 

In the US we have made a recent unexpected 
breakthrough. To give some background; the 
main difference with the licensing process in 
the US is that a Professional Engineer (PE) is 
exposed to more personal liability than in the 
UK. Construction documents must be signed and 
sealed by a named individual who is personally 
liable for its contents. This responsibility is 
one reason why salaries are higher in the US, 
but it also means the process for registration 
is complicated and is administered locally by 
individual states to local laws.

Some requirements are common across 
all states. These include an eight hour 
Fundamentals of Engineering (FE) exam, which 
is normally taken by students in their final year 
of study and an eight hour Professional Engineer 
(PE) exam which is taken after obtaining the 
required experience, which is typically four 
years of responsible design, not site experience. 

Some states have additional requirements. For 
example California and Alaska have additional 
technical exams and most states have additional 
ethics exams. To further complicate matters, the 
majority of states do not automatically recognise 

Washington Accord degrees from outside the US, 
and the number of those that do appears to be 
decreasing each year. 

Faced with this complexity and these 
differences, PE applicants focus on persuading 
states to recognise some parts of their CEng 
qualification, but the reality has been that most 
applicants need to sit both exams and submit 
details of their degrees for detailed evaluation.

We were therefore pleased when the 
Engineering Council was approached by Idaho 
State Board representatives wishing to award PE 
status to CEng applicants without the need for 
the exams. We assisted the Engineering Council 
and produced a briefing explaining the CEng 
requirements. This was presented to the state 
board and was accepted for applicants with 
eight years’ experience after attaining CEng. 
A number of members have been through the 
process and have successfully become PEs in 
Idaho, based on their CEng status and without 
having to sit the PE or FE exams. 

 We are optimistic that other states will adopt 
similar approaches and will continue to support 
the Engineering Council in working with other 
states and the National Council of Examiners 
for Engineering and Surveying (NCEES) to help 
members. The NCEES administers exams and 
credential evaluations for the states and is a 
good source of information: www.ncees.org
ICE members can also obtain information about 
working in the US at:  www.ice.org.uk/near-you/
north-america/usa 
l Richard Giffen is ICE Council member for 
Americas

Richard 
Giffen

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 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 16). Both can be viewed 
at www.ice.org.uk/bylaw16 under 
“newest qualified member”. Lists will 
remain on the site for 28 days. To 
view lists on the New Civil Engineer 
website, visit newcivilengineer.com/
latest/ice-news

PaSS lIStS, Bylaw 16

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 / L A T E S T

“ In the US, we have 
made a recent and 

unexpected breakthough

The day was supported by 
Flint & Neill, CH2M and Arcadis, 
with American Bridge and A 
Forgotten Landscape donating 
the competition prizes. All of 
the organisations have been 
involved with the bridge at 
some point in its history.
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PuLLing together For 
inFraStructure 

The Midlands has a 
plethora of famous 
engineers with Watt, 
Brindley, Telford and 
Hawksley to name a 
few.  Building on its 
industrial heritage, the 
Midlands is gearing itself 
up to become one of the 
great regions of England 

that will help drive our economy forward. So who is 
the leading force that has the ability to take on this 
responsibility and make the technological advances 
required to push us into the next age? Well as you 
may have guessed it’s us; members of the ICE and the 
wider built environment profession.

The Institution is more than a group of people; 
it is an organisation of dedicated, passionate, 
motivated and incredible engineers who are 
transforming this country and the world on a daily 
basis. There are individuals who can change the 
world, but they are few and far between. A group of 
people is much more powerful.

There are also the visionaries who see, before 
the rest of us, where technology is going and how 
it will transform the built environment. Sometimes 
we have to be prepared to step outside our 
comfort zone and follow these leaders. We survive 
by adapting to the unknown; if we have great 
leaders and common values this can be achieved.  

Nationally the ICE has demonstrated this ability 
to unite our industries’ expert knowledge through 
the recent formation of the Brexit Infrastructure 
Group, led by Sir John Armitt. Also, through the 
recent member ballot to broaden our Associate 
Member grade. This will enable the ICE to offer its 
world class knowledge and thought leadership to a 
wider section of the built environment, and in turn, 
use its wider knowledge to better understand the 
environment in which we are operating.

Here in the Midlands, the ICE has been working 

with our built environment colleagues for several 
years on joint debates and prestige lectures. We 
are looking to continue this collaboration with 
upcoming lectures on Hinkley, innovations in rail 
and the legacy of the NASA Kepler Mission.

Standing on our solid foundations, the 
Midlands is fi rmly looking to the future. The ICE 
is supporting the Midlands Connect partnership, 
which is developing a transport strategy that 
identifi es the major infrastructure projects needed 
to improve the connectivity of our region’s 
key locations. The development of regional 
infrastructure strategies is one of the main 
recommendations in the ICE’s recent State of the 
Nation: Devolution report. In fact, we will be hosting 
a panel discussion on this topic at the Highways 
UK conference at Birmingham’s NEC in November. 
Augmented reality is the new building information 
modelling, and we are also delivering a training 
course on this for members in October.

The future is not for this generation though; 
we have also been championing engineering to 
our up and coming young professionals through 
supporting the Great Central Railway “Bridge 
to the future” project (www.gcrailway.co.uk/
unify/), working with Tomorrow’s Engineers to 
deliver engineering fairs and representing built 
environment professionals on the High Speed 2 
Jobs & Skills project group in Birmingham.

All in all, the future is bright and it’s burning 
even brighter in ICE Midlands. 
l Molly McKenzie is ICE Midlands regional director

molly 
mcKenzie

“ we survive by adapting 
to the unknown; if we 

have great leaders and common 
values this can be achieved

Institution of Civil Engineers    Record
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great regions of England 

that will help drive our economy forward. So who is 
the leading force that has the ability to take on this 
responsibility and make the technological advances 
required to push us into the next age? Well as you 
may have guessed it’s us; members of the ICE and the 
wider built environment profession.

The Institution is more than a group of people; 
it is an organisation of dedicated, passionate, 
motivated and incredible engineers who are 
transforming this country and the world on a daily 
basis. There are individuals who can change the 
world, but they are few and far between. A group of 
people is much more powerful.

There are also the visionaries who see, before 
the rest of us, where technology is going and how 
it will transform the built environment. Sometimes 
we have to be prepared to step outside our 
comfort zone and follow these leaders. We survive 
by adapting to the unknown; if we have great 
leaders and common values this can be achieved.  

Nationally the ICE has demonstrated this ability 
to unite our industries’ expert knowledge through 
the recent formation of the Brexit Infrastructure 
Group, led by Sir John Armitt. Also, through the 
recent member ballot to broaden our Associate 
Member grade. This will enable the ICE to offer its 
world class knowledge and thought leadership to a 
wider section of the built environment, and in turn, 
use its wider knowledge to better understand the 
environment in which we are operating.

Here in the Midlands, the ICE has been working 

with our built environment colleagues for several 
years on joint debates and prestige lectures. We 
are looking to continue this collaboration with 
upcoming lectures on Hinkley, innovations in rail 
and the legacy of the NASA Kepler Mission.

Standing on our solid foundations, the 
Midlands is fi rmly looking to the future. The ICE 
is supporting the Midlands Connect partnership, 
which is developing a transport strategy that 
identifi es the major infrastructure projects needed 
to improve the connectivity of our region’s 
key locations. The development of regional 
infrastructure strategies is one of the main 
recommendations in the ICE’s recent State of the 
Nation: Devolution report. In fact, we will be hosting 
a panel discussion on this topic at the Highways 
UK conference at Birmingham’s NEC in November. 
Augmented reality is the new building information 
modelling, and we are also delivering a training 
course on this for members in October.

The future is not for this generation though; 
we have also been championing engineering to 
our up and coming young professionals through 
supporting the Great Central Railway “Bridge 
to the future” project (www.gcrailway.co.uk/
unify/), working with Tomorrow’s Engineers to 
deliver engineering fairs and representing built 
environment professionals on the High Speed 2 
Jobs & Skills project group in Birmingham.

All in all, the future is bright and it’s burning 
even brighter in ICE Midlands. 
l Molly McKenzie is ICE Midlands regional director

molly 
mcKenzie

“ we survive by adapting 
to the unknown; if we 

have great leaders and common 
values this can be achieved
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Training Courses 
 

Basic Reinforced Concrete Detailing_ 
Bristol: 5-6 Oct (2 Days); Birmingham: 6 Dec (1 Day)  

 

Design of Retaining Walls to EC7 
Heathrow: 14 Sep; Cardiff: 6 Oct; Birmingham: 27 Oct 

 

FIDIC Contracts – Introduction (2 Days) 
Birmingham: 5-6 Oct 

 

NEC3 - Introduction 
Birmingham: 13 Sep; Belfast: 24 Nov; Manchester: 8 Dec 

 

Specification Writing - General 
Bristol: 18 Oct 

 

Environmental 
Drainage Design (Foul & Surface Water) 

Manchester: 14 Sep; Heathrow: 19 Oct 
 

Flood Risk Assessments 
Birmingham: 21 Sep; Belfast: 10 Nov; Heathrow: 1 Dec 

 

Land Drainage Law for Non Legal Professionals 
Manchester: 28 Sep; Heathrow: 12 Oct; Bristol: 22 Nov 

 

SuDS – Engineering Aspects 
 Manchester: 6 Oct 

 

Health, Safety & Welfare 
Legislation 
 Bristol: 10 Nov 

Site & General Safety 
Glasgow: 27 Sep; Belfast: 1 Dec 

 

CDM Regs 2015 Overview for Designers, 
Principal Designers, and Clients 

Cardiff: 15 Sept; Belfast: 22 Sep; Birmingham: 13 Oct 
 

Temporary Works Coordinator/Supervisor 
Cardiff: 16 Sep; Bristol: 21 Sep; Heathrow: 5 Oct; Glasgow: 24 Nov 

 

Highways 
(Endorsed by CIHT for CPD) 

 

Practical Highway Design - Introduction 
Belfast: 27 Sep; Birmingham: 20 Oct; Bristol: 8 Dec 

 

Various Types of Pavement Design 
Cardiff: 3 Nov 

 

Highway Drainage Overview 
  Bristol: 13 Oct; Cardiff: 14 Dec 

 

Maintaining Road Surfaces - Absolute Essentials 
Birmingham: 28 Sep; Heathrow: 23 Nov 

 

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

water JettinG

SPECIALIST SUB-CONTRACTOR
HIGH-PRESSURE WATER JETTING

WWW.AQUAFORCEJETTING.CO.UK

01952 201790
info@aquaforcejetting.co.uk
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Global
Reach
L ooking at the NCE100 World 

View top 10 firms, it is clear 
to see why UK expertise 
and best practice is being 
shared globally. And this 
is even more impressive 

when only three of the top 10 are 
headquartered overseas.

Regardless of where they are based, 
on average a third of staff across the 
top 10 firms are working on projects 
outside the UK at any one time, with 
half the firms earning over 50% of 
their turnover overseas. 

Highlights from the top 10 include 
Aecom’s design for the complex E4 
Stockholm Bypass in Sweden using 
digital engineering; Arup’s enabling 
of the complex construction and 
rehabilitation of Fulton Street Transit 
Center in New York and Hewson 
Consulting’s use of technology to 
design the Jakarta metro project to 
stringent seismic requirements. 

Pell Frischmann has also been 
developing low-carbon infrastructure 
along India’s economic corridors, 
and Atkins has been ensuring 

cost effective design using rapid 
construction techniques on Riyadh 
Metro’s viaducts.

When it comes to showing off, 
the top 10 World View firms have 
collectively won 130 international 
prizes in 2015, with eight of them 
claiming Queen’s Awards for 
Enterprise in the last five years.

The diversity of skills and best 
practice in evidence is remarkable. 
And the opportunities for the industry 
to make an impact internationally are 
seemingly endless.

TOP 10 FIRMS 
WORLD VIEW 
 

1    R E N D E L

2   H E W S O N  C O N S u LT I N g 
  
3    A R C A D I S

4    M O T T  M A C D O N A L D

5  O P u S  I N T E R N AT I O N A L

6  R OYA L  H A S KO N I N g D H V

7  P E L L  F R I S C H M A N N

8  AT K I N S

9  A E C O M

10  A R u P

Careers    World View

UK expeRtise is in  
demand aRoUnd the woRld
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PROFILE

ROYAL HASKONINGDHV

“Our teams are 
committed to 

finding innovative 
solutions to 
challenges that 
societies are facing 
wherever they are in 
the world

KEY FACTS

6,000
Total number 

of Royal 
HaskoningDHV 

staff

50%
Proportion of 

staff based 
overseas

Engineering and project management 
consultancy Royal HaskoningDHV 
has proved itself to be a leader in the 
global market. Providing professional 
services to public and private clients 
in over 150 countries, and backed by 
the expertise of a talented workforce, 
it has an established international 
presence. 

“Our teams are committed to finding 
innovative solutions to challenges 
faced by societies, wherever they are 
in the world,” says craig Huntbatch, 
UK resident director at the company, 
which celebrates its 135th anniversary 
this month.

international working is a 
mainstay of many careers at 
royal HaskoningDHv, with teams 
collaborating closely regardless of 
location. 

Sarah budd, resident director of 
royal HaskoningDHv Australia, 
began her career in the UK’s 
hydrology and hydraulics team.

“when i joined, i was the only 
woman on my floor” reflects budd. 

“Now, a third of the maritime and 
aviation leadership team are women.”

what was a company of 300 has 
since grown to 6,000 employees, 
dedicated to cultivating local talent.

initially, budd carried out her role 
as resident director and business unit 
director for Asia Pacific from the UK 
before relocating to Sydney with her 
husband and daughter. “being here has 
allowed me to become fully immersed 
in the business. we’ve opened three 
new offices, and our team of experts 
are working on anything from flagship 
maritime projects in indonesia to 
supporting Australia’s Ministry of 
Defence.” 

 the company is progressive, budd 
says, “Our team was one of the first 
to enter Myanmar after its political 
reforms. we’re passionate about 
contributing to society in emerging 
markets – it’s exciting work.” 

that ambitious nature is reflected 
across the business, says budd. “My 
experience has been that if you are 
driven and demand new challenges, 
the company will give you those 
opportunities.”

royal HaskoningDHv is working on Jakarta’s North Kalibaru port extension
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PROFILE

OPus

“We create 
what 

matters for future 
generations. It’s a 
huge privilege and  
all the motivation  
we need

KEY FACTS

36%
Proportion of 
turnover from 

overseas projects

36%
Proportion of 

staff based 
overseas

NCE100 Company of the Year Opus 
has proved itself to be a leading 
light in global projects and was 
highly commended in the NCE100 
International Impact Award category.

wherever someone in a seamless 
global business works, they are part 
of a multidisciplinary team operating 
locally and globally.

Opus provides a broad range 
of professional development 
opportunities and an extensive 
global network of expertise. when 
someone joins, they are working 
alongside people who are leaders in 
their field, employed on challenging 
and rewarding human-centred 
initiatives and projects that make a 
real difference to communities.

Following the major earthquakes 
in christchurch, New Zealand in 
2010 and 2011, rebuilding part 
of the lyttelton Port’s severely 
damaged main container wharf 
is one of the most foremost 

engineering projects in New Zealand.  
international technical principal 
gary chalmers played an integral 
role under difficult circumstances. 
given that the port is a lifeline 
utility, gary’s priority was to attend 
to emergency engineering work that 
allowed the port to continue this 
important function.

“gary is the embodiment of how 
the work of a civil engineer can help 
to improve society” says Opus chief 
executive David Prentice. 

“the christchurch earthquake 
caused significant damage to wharves 
and sea walls at the port, with most 
key assets requiring reconstruction. 
it was thanks to gary’s collaboration, 
leadership and vision, that the port was 
able to keep operating and became a 
hub for the wider recovery efforts,” 
he says. “we create what matters for 
future generations. it’s a huge privilege 
and all the motivation we need to put 
the very best of ourselves into our 
work every single day.”

Opus engineers have played a key role in rebuilding damaged lyttleton 
Port structures following the New Zealand earthquakes of 2010 and 2011
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Find more jobs online at conradconsulting.co.uk

For more information please contact graham@conradconsulting.co.uk
Or, for a confidential chat, call us 8am to 8pm on 020 3159 5387

Trusted recruitment advisors 
bringing candidates and  
organisations together to build 
outstanding careers.

Senior Infrastructure Engineer 
– Central London | £48 - £55k 
plus benefits
Our client is seeking a senior engineer 

to lead the design and implementation 

of highways and infrastructure projects.  

You will have excellent team leading 

ability with a flexible approach which 

will inspire your team to deliver quality 

projects within budget and time 

constraints. Previous experience of 

working on highways, drainage and 

external works projects is required and 

your experience should demonstrate 

a similar role with the same level of 

autonomy and responsibility, attending 

site and client meetings. 

Principal Infrastructure 
Engineer – Exeter  
£46k - £48k plus benefits
Our client has an opportunity for an 

experienced and ambitious Chartered 

MICE engineer in their Exeter office.  

You will manage a small team of junior 

engineers and technicians, encouraging 

their development and offering training.  

Experience working with onshore wind 

farm developments would be ideal, but 

training is on offer if necessary. Flood 

risk assessment experience and report 

writing skills vital. 

Senior Infrastructure Engineer 
– Norwich | £46k - £50k  
plus benefits
Our client is a successful firm of 

engineering consultants whose Norwich 

office is seeking a senior engineer to 

assist with project delivery ranging in 

value up to multi million pounds. You 

will have experience working on roads 

and drainage designs for pre and post 

planning on residential development 

schemes and be fully competent in 

Section 37, 104 and 278 Agreements.  

A good communicator who can work 

well with other teams and play an 

integral role within the department from 

day one. Degree / HND educated with 

knowledge of Microdrainage and PDS.

Associate, Infrastructure – 
Buckinghamshire
£45k - £55k plus benefits
Our client is a well-established 

practice with a network of UK offices 

and an excellent reputation. They 

have an exciting opportunity for an 

infrastructure engineer at Associate 

level to join their dynamic team.  

You will have a broad experience of 

residential, commercial and industrial 

developments and be capable of 

leading a small team. 

Senior Infrastructure Engineer 
– Birmingham outskirts
£40k - £45k plus benefits
Our client has doubled their workforce 

in the past few years and are continuing 

to look for talented engineers. They are 

currently seeking a degree qualified 

engineer at senior level who can work 

on their own initiative on a number 

of projects, including residential and 

commercial. The ideal candidate will 

be looking for a role where they can 

manage their own workload, ensuring 

delivery within budget and timescales, 

whilst mentoring more junior engineers 

and developing client relations. If you 

are an engineer who is looking for the 

next, long term step in your career this 

could be it!

Director of Civil Engineering – 
London | £75k plus benefits
We are working with an award winning 

civil engineering consultancy who are 

seeking a Director to head their civil 

engineering team in London. You will 

have retained your technical ability and 

this will include competency in flood 

risk assessments, roads and drainage 

design and infrastructure strategy.  

Software knowledge of Windes, Civils 

3D and PDS is a requirement to assist 

in overseeing the team. Competent in 

the production of bid and fee tenders, 

retaining financial control and reporting 

back to clients to ensure successful 

project delivery within time and on 

budget. As well as assisting and 

mentoring junior engineers you will  

be proactive in the expansion of the 

business throughout the UK, taking on  

a business development role. 
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START YOUR JOURNEY NOW AT
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New Civil Engineer Careers attracts 
only the best direct employers:



80 n e w  c i v i l  e n g i n e e r    |    O c TO B e r  2016

Careers
c O n T A c T  s t e v e n  f o x  0 2 0  3 0 3 3  2 8 5 9  s T e v e n . f O x @ e m A p. c O m

N

E

W

 

L

O

O

K

CONNECTING YOU TO THE 

PEOPLE WHO MATTER

START YOUR JOURNEY NOW AT

NEWCIVILENGINEERCAREERS.COM

New Civil Engineer Careers attracts 
only the best direct employers:



CAD and rendering software, rather 
than any form of technological 
replacement.

How did you get into the job/what was 
your career route?  
I graduated with a degree in 
philosophical studies as I intended to 
join the Royal Marines as an officer. 
However, due to moral disagreements 
with aspects of the Afghanistan/Iraq 
campaigns, I decided to retrain as an 
engineer and pursue a career in civil 
engineering following my father.

What is the logical career progression 
for you?  
In October I’ll begin a BEng in civil 
engineering at Kingston University. 
After the three year course, I plan to 
complete a master’s degree, as this 
will help me obtain Chartered status 
with the ICE. Although I entered the 
industry through an unusual route, I 
will be following the more traditional 
route in the future.

What advice would you give to someone 
thinking about becoming an engineer? 
Do it. I’ve worked since I was 14, but 
my technician role is definitely the 
most enjoyable, most rewarding and 
most educational role I’ve ever had. 
Every day is different and every day 
is exciting. 

B Y  M I c H a I l a  H a n c o c k

Broad  
minded
Dan Phelps is a 

technician/draughtsman 
and a science, 
technology, engineering 
and maths (STEM) 
project manager at 

consultant Peter Brett Associates.

Describe your job  
I have a dual role: the first is as a 
technician/draughtsman, where I 
create drawings to show the proposed 
layout and design of a development. 
Alongside this I am the STEM project 
manager which involves planning 
and delivering  presentations, 
activity days and career fairs. I also 
help with the development of Peter 
Brett Associates’ (PBA’s) community 
nationwide engagement with a focus 
in the South East and in particularly 
the Thames Valley.

What specific skills have you learned 
through the job?  
Before working at PBA I had no 
experience with CAD programs. 
Within two years I have become an 
intermediate user of AutoCAD and 
WinDes/MicroDrainage programs. 
Using the former, I can quickly create 
detailed and accurate drawings. The 
latter allows for me to design and 
test proposed foul and surface water 
drainage networks.

“Definitely 
the most 

enjoyable, most 
rewarding and most 
educational role I’ve 
ever had

What do you most look forward to on a 
Monday morning? 
The new challenges that I will 
encounter during my working 
week. Having studied philosophy 
at Newcastle University, I enjoy the 
logical methodology of problem-
solving, and in that regard philosophy 
and engineering are not far removed. 

What’s the most exciting part of your 
day/week?  
Definitely STEM activities. 
It’s remarkably fun delivering 
presentations and activities to keen 
students, and improving my public-
speaking skills. Beginning a new 
project is always interesting as there 
are constraints and obstacles to be 
overcome through engineering a 
design solution.

How do you see your job changing in the 
next five years?  
There will be a large-scale increase 
in the degree of automation we 
see in the workplace, which could 
potentially lead to the redundancy 
of many roles, technician being 
one. However, any changes of that 
magnitude will be decades away. 
Within the next five years, the role will 
change very slightly and only in ways 
which will increase the efficiency 
of technicians, such as improved 

caREERS 
FaIR

New Civil 
Engineer’s market-
leading online 
careers fair is back 
on 29 November.
1,256 people 
registered for the 
last event, so it’s 
the ideal place 
for companies 
to connect 
with potential 
employees.
For more 
information on how 
to take part, email 
matt.foster@emap.
com or call  
020 3033 2980

Future Engineer    Dan Phelps
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Corporate Lead – Design and Asset Management 
(Highways and Transportation) – Post Ref: EV231

Salary: Special B, 45,243 - 48,071, permanent, full-time

Calderdale Council is seeking a Corporate Lead to join a new 
management structure that will drive Calderdale’s ambition 
at the heart of the City Region. This post is also the Deputy 
to the Head of Service and we will support your long term 
career ambition to perhaps lead the service.

The Corporate Lead for Design and Asset Management will 
provide essential leadership, training, education and direction 
across the entire service in respect of asset management and 
the impact of investment choices on life cycle costs, risk and 
liabilities including inspections and works delivery.

Your expertise and ambition will provide essential leadership 
in the creation of excellent transport infrastructure and services 
across the Leeds and Manchester City Regions. 

You will be drawn to the natural beauty of Calderdale and 
through your personal contribution you will seek to protect 
and enrich that beauty alongside supporting economic 
growth through well planned infrastructure. 
 
We are looking for an individual who can develop a clear 
and consistent approach that will maximise the benefits 
of economic growth and increase the overall prosperity of 
the Borough within the West Yorkshire Combined Authority. 
 
Applications will be considered from those with a recognised 
Engineering / Transport Planning Qualification and hold 
chartered status with an appropriate body (ICE, IHT).
 
Closing Date: Sunday 2 October 2016   
Candidates must be available for interview 
on Monday 10 October 2016.

To apply please visit our website: 
www.calderdale.gov.uk/v2/residents/jobs-and-volunteering

Mainmark Ground Engineering (UK) Ltd
www.mainmark.co  •  mge.uk@mainmark.co  •  020 3355 9711

UK Sales Manager Circa £55,000pa plus commission.
Mainmark (UK), a recent start-up, has secured it’s first clients and projects. Now we need a sales manager to work with the Managing Director Rod 
Macdonald to generate new business revenue enabling Mainmark to become the UK market leader solving structural subsidence settlement and foundation 
problems. Mainmark (UK) has access to Mainmark Group’s international technical and project experience and knowledge.

The Role
• Secure sales to meet budget
• Make presentations to clients UK wide
• Carry out technical site audits
• Prepare solutions with full cost implications and schedules of completion
• Monitor completed projects
• Develop medium term marketing plans

The Person
• A can do achiever
• Sales experienced in the built environment
• Have a technical degree
• Motivated individual with a high level of inter-personal skills
• Computer literate with design and sales tools
• High expectations of further growth and promotion within Mainmark (UK).
• Prepared to work hard and learn
• Significant career achievements 
• Driving licence essential 

The Rewards
You will be involved in working closely with the MD who is recognised widely within 
the built environment for his achievements.

You will be at the beginning of an exciting dynamic opportunity supported by the 
World leader in the technology. 

You will have a fantastic opportunity to be challenged both individually and within 
your career.

Salary circa £55,000 with commission related to successful project completion, 
pension, car mileage allowance.

The closing date for applications is the 15th of October. Interested candidates 
should submit a comprehensive CV, including career history, achievements and 
current remuneration by email to mge.uk@mainmark.co

Mainmark (UK) is an Equal Opportunities Employer.



CAD and rendering software, rather 
than any form of technological 
replacement.

How did you get into the job/what was 
your career route?  
I graduated with a degree in 
philosophical studies as I intended to 
join the Royal Marines as an officer. 
However, due to moral disagreements 
with aspects of the Afghanistan/Iraq 
campaigns, I decided to retrain as an 
engineer and pursue a career in civil 
engineering following my father.

What is the logical career progression 
for you?  
In October I’ll begin a BEng in civil 
engineering at Kingston University. 
After the three year course, I plan to 
complete a master’s degree, as this 
will help me obtain Chartered status 
with the ICE. Although I entered the 
industry through an unusual route, I 
will be following the more traditional 
route in the future.

What advice would you give to someone 
thinking about becoming an engineer? 
Do it. I’ve worked since I was 14, but 
my technician role is definitely the 
most enjoyable, most rewarding and 
most educational role I’ve ever had. 
Every day is different and every day 
is exciting. 

B Y  M I c H a I l a  H a n c o c k

Broad  
minded
Dan Phelps is a 

technician/draughtsman 
and a science, 
technology, engineering 
and maths (STEM) 
project manager at 

consultant Peter Brett Associates.

Describe your job  
I have a dual role: the first is as a 
technician/draughtsman, where I 
create drawings to show the proposed 
layout and design of a development. 
Alongside this I am the STEM project 
manager which involves planning 
and delivering  presentations, 
activity days and career fairs. I also 
help with the development of Peter 
Brett Associates’ (PBA’s) community 
nationwide engagement with a focus 
in the South East and in particularly 
the Thames Valley.

What specific skills have you learned 
through the job?  
Before working at PBA I had no 
experience with CAD programs. 
Within two years I have become an 
intermediate user of AutoCAD and 
WinDes/MicroDrainage programs. 
Using the former, I can quickly create 
detailed and accurate drawings. The 
latter allows for me to design and 
test proposed foul and surface water 
drainage networks.

“Definitely 
the most 

enjoyable, most 
rewarding and most 
educational role I’ve 
ever had

What do you most look forward to on a 
Monday morning? 
The new challenges that I will 
encounter during my working 
week. Having studied philosophy 
at Newcastle University, I enjoy the 
logical methodology of problem-
solving, and in that regard philosophy 
and engineering are not far removed. 

What’s the most exciting part of your 
day/week?  
Definitely STEM activities. 
It’s remarkably fun delivering 
presentations and activities to keen 
students, and improving my public-
speaking skills. Beginning a new 
project is always interesting as there 
are constraints and obstacles to be 
overcome through engineering a 
design solution.

How do you see your job changing in the 
next five years?  
There will be a large-scale increase 
in the degree of automation we 
see in the workplace, which could 
potentially lead to the redundancy 
of many roles, technician being 
one. However, any changes of that 
magnitude will be decades away. 
Within the next five years, the role will 
change very slightly and only in ways 
which will increase the efficiency 
of technicians, such as improved 

caREERS 
FaIR

New Civil 
Engineer’s market-
leading online 
careers fair is back 
on 29 November.
1,256 people 
registered for the 
last event, so it’s 
the ideal place 
for companies 
to connect 
with potential 
employees.
For more 
information on how 
to take part, email 
matt.foster@emap.
com or call  
020 3033 2980

Future Engineer    Dan Phelps
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Corporate Lead – Design and Asset Management 
(Highways and Transportation) – Post Ref: EV231

Salary: Special B, 45,243 - 48,071, permanent, full-time

Calderdale Council is seeking a Corporate Lead to join a new 
management structure that will drive Calderdale’s ambition 
at the heart of the City Region. This post is also the Deputy 
to the Head of Service and we will support your long term 
career ambition to perhaps lead the service.

The Corporate Lead for Design and Asset Management will 
provide essential leadership, training, education and direction 
across the entire service in respect of asset management and 
the impact of investment choices on life cycle costs, risk and 
liabilities including inspections and works delivery.

Your expertise and ambition will provide essential leadership 
in the creation of excellent transport infrastructure and services 
across the Leeds and Manchester City Regions. 

You will be drawn to the natural beauty of Calderdale and 
through your personal contribution you will seek to protect 
and enrich that beauty alongside supporting economic 
growth through well planned infrastructure. 
 
We are looking for an individual who can develop a clear 
and consistent approach that will maximise the benefits 
of economic growth and increase the overall prosperity of 
the Borough within the West Yorkshire Combined Authority. 
 
Applications will be considered from those with a recognised 
Engineering / Transport Planning Qualification and hold 
chartered status with an appropriate body (ICE, IHT).
 
Closing Date: Sunday 2 October 2016   
Candidates must be available for interview 
on Monday 10 October 2016.

To apply please visit our website: 
www.calderdale.gov.uk/v2/residents/jobs-and-volunteering

Mainmark Ground Engineering (UK) Ltd
www.mainmark.co  •  mge.uk@mainmark.co  •  020 3355 9711

UK Sales Manager Circa £55,000pa plus commission.
Mainmark (UK), a recent start-up, has secured it’s first clients and projects. Now we need a sales manager to work with the Managing Director Rod 
Macdonald to generate new business revenue enabling Mainmark to become the UK market leader solving structural subsidence settlement and foundation 
problems. Mainmark (UK) has access to Mainmark Group’s international technical and project experience and knowledge.

The Role
• Secure sales to meet budget
• Make presentations to clients UK wide
• Carry out technical site audits
• Prepare solutions with full cost implications and schedules of completion
• Monitor completed projects
• Develop medium term marketing plans

The Person
• A can do achiever
• Sales experienced in the built environment
• Have a technical degree
• Motivated individual with a high level of inter-personal skills
• Computer literate with design and sales tools
• High expectations of further growth and promotion within Mainmark (UK).
• Prepared to work hard and learn
• Significant career achievements 
• Driving licence essential 

The Rewards
You will be involved in working closely with the MD who is recognised widely within 
the built environment for his achievements.

You will be at the beginning of an exciting dynamic opportunity supported by the 
World leader in the technology. 

You will have a fantastic opportunity to be challenged both individually and within 
your career.

Salary circa £55,000 with commission related to successful project completion, 
pension, car mileage allowance.

The closing date for applications is the 15th of October. Interested candidates 
should submit a comprehensive CV, including career history, achievements and 
current remuneration by email to mge.uk@mainmark.co

Mainmark (UK) is an Equal Opportunities Employer.




