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Dear Readers
The March 2018 Issue of our magazine e-mosty is dedicated to Naeem Hussain and his contribution to
bridges, as Arup Global Bridge Leader.
In the main article Naeem Hussain describes design of nine bridges he has worked on during his career:
Bishopthorpe Bridge, Medway Bridge, Stretford Road (Hulme Arch) Bridge, Oresund Crossing, Shenzhen
Bridge, Stonecutters Bridge, Jizhou Bridge, Queensferry Crossing and Brunei Temburong Bridge.
Most of the bridges descriptions are accompanied with drawings. For the Queensferry Crossing
drawings and more detailed information about its design and construction please go to our e-mosty
March 2017 (here).
The article is followed by my interview with Mr. Hussain and by his detailed CV.
We have updated our Editorial Plan for 2018 and propose a plan for 2019 (here). We welcome your
ideas, contribution, articles, photos, videos, or your tips for interesting bridges.
We would like to invite you to the IABSE Conference which will be held in Kuala Lumpur on 25 – 27 April
2018. David Collings, who is a member of our Editorial Board, is a chair of the Scientific Committee.
I wish him and the organizers all the success.
We offer you partnership with our magazine. More information can be found in the magazine and on
our web (here). The price and extent of cooperation is negotiable with the aim to provide you the best
promotion and presentation of your companies.
We are pleased to announce that our magazine already has two partners: Rúbrica Engineering and
BERD.
In 2018 we will continue our cooperation with Bridges to Prosperity and provide them our medial
support. We are also planning to bring more information on their activities in our June 2018 Issue.

Magdaléna Sobotková
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The magazine e-mosty (“e-bridges”) is a quarterly issued, peer-reviewed,
interactive (electronic) international magazine about bridge engineering.
It is published on www.e-mosty.cz and can be read free of charge
(open access) with possibility to subscribe.
The magazines stay available on-line on our website.
It is also possible to download it as pdf.
It brings original articles about bridges and bridge engineers
from around the world. Its electronic form enables publishing
of high-quality photos, videos incl. youtube, drawings, links etc.
We aim to include all important and technical information
and show the grace and beauty of the structures.
We are happy to provide media support for important bridge
conferences, educational activities, charitable projects, books etc.
Our Editorial Board comprises bridge engineers and experts
from the UK, US and Australia.
The readers are mainly bridge engineers, designers,
constructors and managers of construction companies, university lecturers
and students, or people who just love bridges.

www.e-mosty.cz

PARTNERS

Introduction / Foreword
Richard Cooke, Magdaléna Sobotková

Our idea to dedicate one special issue to Naeem Hussain was conceived last year when we were
working on our e-mosty March 2017 “Three Bridges – Three Centuries”. The main article there was
about the Queensferry Crossing, its design and construction. As we always aim to bring accurate and
correct information, we asked Mr Hussain to review our article. He accepted for which we again thank
him.
Following this cooperation, we suggested that we might prepare this March 2018 Issue with focus on
his distinguished career in the field of bridge design. He again accepted, and in Autumn 2017 we
developed a preliminary plan and together, with the help of our colleagues from the Editorial Board, we
prepared this Issue.
Derya Thompson wrote the Introductory Article based on her personal experience and cooperation with
Mr Hussain.
Naeem prepared a list of projects he considered had been the most challenging and to which he
contributed his experience in various methods or techniques. Based on the list he wrote the main article
of this issue and provided us with all the drawings and photos.
We also prepared an interview and include his detailed CV.
This issue is focused on his personal contribution to these projects, his professional life, development
and personal opinions. With full respect to the team work and spirit in Arup, we have tried to find the
right balance between describing the projects themselves with Arup´s recognition and highlighting the
special contribution he made to them.
After having read the interview, Magda contacted Lawrence Shackman, Project Manager at Transport
Scotland, and asked him to provide a few lines on Naeem´s contribution to the Queensferry Crossing
Project, on their cooperation and provide a few photographs, including the one for the cover.

Let us thank you all who have helped us prepare this special Issue, especially Naeem Hussain, Derya
Thompson, Lawrence Shackman, Ken Wheeler and David Collings.
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Thank you on behalf of many
bridge engineers
Derya Thompson

When I was offered to write an introduction for this issue of e-mosty magazine, dedicated to Naeem
Hussain, I started by researching the public domain, including Arup Group’s website. Most of them
provided a similar success story about Mr. Hussain’s long and successful professional life as a leading
Bridge Engineer:

“Naeem Hussain is the Global Leader for Bridge Business of Arup Group Ltd, and is
a Director and Arup Fellow Mr. Hussain has over 55 year’s experience of civil,
structural and bridge engineering works in Australia, Bangladesh, Brunei, Canada,
China, Denmark, Hong Kong, Indonesia, India, Iran, Korea, Maldives, Malaysia,
Myanmar, Nigeria, Pakistan, Philippines, Qatar, Saudi Arabia, Singapore, South
Africa, Spain, Sweden, Thailand, Turkey, United Kingdom, USA and Vietnam.
Since 1986 he has complemented his technical and design flair with project
managing large multi-disciplinary infrastructure projects through concept, detailed
design and construction stages.
Mr. Hussain's education in both engineering and architecture has enabled him to
combine the best of both disciplines in winning international bridge design
competitions and designing award winning bridges for both road and rail.”
My introduction below will be more about Naeem, whom I was fortunate to meet and work with
personally over 26 years. We never worked in the same office or for prolonged periods, but he helped
to shape many bridge engineers’ careers as well as mine with his work, vision and values.

My first encounter with Naeem was in 1993, late on a Sunday night, when I accompanied my husband
Gordon to convey the alignment drawings for the Oresund Bridge project. Yes, it was those days when
to meet a deadline you actually had to print several paper copies and deliver them in person by driving
from Coventry to London.
Naeem was still in the office. While I waited quietly, he sat down with Gordon, went through the plans
and gathered all the information he needed before flying early next morning to a meeting with his
Client in Denmark.
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All I knew at the time was that Naeem was the Bridge Leader for Arup’s London office and working on
this magnificent bridge project connecting Sweden to Denmark. I was a fresh graduate at the time
and a young bridge engineer with the Big Dream of one day designing the third bridge crossing in
Istanbul to connect Europe to Asia. That night I thought it was definitely possible to realize your vision
when you worked hard and diligently, like Naeem did.

The second time I met Naeem, I was in Kuala Lumpur and working on the construction of elevated light
rail structures. Naeem, together with my bridge leader Allen Paul, was very supportive of my overseas
appointment and secondment to the Client, which was a pioneering step for a woman bridge engineer
in Arup.
I still remember how proud and grateful I was when I gave him a tour and told him with great
enthusiasm about my involvement in the design and construction of all different forms of bridges.
Again what struck me most was his interest in my work, his questions and his in-depth knowledge and
hands on approach to his work.
I knew that day that I wanted to be like him in maintaining my technical expertise and always feeding
my intellectual curiosity about the design but also about the construction of bridges and civil
structures.

I also came to know Naeem better, as a visionary leader, in my last role in Arup. He promoted and
supported me in becoming the regional leader for Arup America’s Bridge and Civil Structures Practice.
When we decided to pursue the Owner’s Engineer’s role for Champlain Bridge in Montreal, again he
made himself available for the team to win and deliver the project. He was and continues to be a great
mentor to me in shaping and delivering my practice plan and bridge projects in North America.

In brief, Naeem Hussain has always been a true role model for me and many bridge engineers around
the globe with his visionary and inclusive leadership.
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Naeem Hussain had a fundamental role in the conceptual design of the Queensferry Crossing,
significantly influencing its architectural form, functionality and engineering design.
His input within a co-located team in Transport Scotland’s office in Glasgow ensured that all
aspects of the 2.7km three tower cable stayed bridge were fully considered.
Engineering, costs, risks, programme implications, procurement and the practicalities of
construction, maintenance and operation were fully considered by Naeem, all contributing to
what has become Scotland’s and indeed the world’s latest renowned iconic structure.
It was a great experience and a pleasure working alongside Naeem – a true great of the big
bridge design and construction community!

Lawrence Shackman
Project Manager of Queensferry Crossing,
Transport Scotland

Queensferry Crossing. Photo Credit: Transport Scotland

1/2018

NAEEM HUSSAIN ON BRIDGES
As Arup Global Bridge Leader
Naeem Hussain
Introduction
Mankind has always been fascinated by bridges and it is
probably the oldest form of civil engineering object
used by all communities and cultures in the world
ranging from age old rope bridges, wooden bridges,
masonry bridges, iron bridges to modern concrete and
steel bridges.
Invariably form and function of bridges went together,
but as societies got more sophisticated, bridges were
adorned to give them a visual and architectural
elegance. Bridge design developed in stages with long
periods between radical changes in design.
The advent of iron and steel saw a major leap in bridge
design development with longer spans being realised
principally as cable supported suspension bridges. After
World War 2, the greatest advance in bridge design was
cable-stayed bridges and the introduction of computers
has had by far the greatest influence on bridge design.
Computers have given bridge designers the tools to
create designs that would not have been possible to do
with hand calculations. This freedom however has
meant that almost any configuration and geometrical
shape can now be realised which can ignore the ethos
of form and function and is akin to geometrical and
structural gymnastics. This is further influenced by a
societies´ culture and in many cases the desire to have a
unique bridge like no other.
The desire to have a visually unique bridge has led to
design competitions with the winning design sometimes
being chosen by a politician or local leader with little or
no knowledge of structural engineering. The design is
chosen purely on visualisations done by architects with
no engineering input, resulting in designs which do not
respect engineering principles, and/or are difficult to
construct and maintain.

Good design respects the client’s budget, respects the
local environment and culture, respects form and
function and is easy to inspect and maintain. Good
bridge designers, whether they are engineers or
architects, are aware of this and can create designs that
are visually pleasing to the general public and yet are
economical and functional.
On a personal level I was and have been fortunate to
work at Arup. The Arup approach to bridge design,
which in many cases has been done in collaboration with
architects has always been to strive for form and
function and yet be aesthetically pleasing.
There are basically five structural forms for bridges:
girder, truss, arch, suspension or cable-stayed. The art of
bridge design is to identify the form most suited to a
particular location and use it in a visually pleasing
arrangement and proportion.
The concern about unrealisable and/or structurally
unsound designs and to achieve a sound outcome from
design competitions led the International Association for
Bridge and Structural Engineering (IABSE) to publish the
“Guidelines for Design Competitions for Bridges” (You
can read them here). I was the chair of the Working
Group for compiling the Guidelines and I would
commend it to owners and other interested parties
contemplating acquiring a bridge via a design
competition to use it to compile the brief and conditions
for the design competition.
In this article I have attempted to set out the basis of the
design of some of the bridges I have worked on, which
tried to follow the principles of form and function, easy
inspection and maintenance and affordability.
A visually pleasing bridge need not cost more than an
ordinary looking bridge but it does require more thought
and effort to realise it.
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A. Bishopthorpe Bridge (River Ouse Bridge) York England (1971-76)

Figure 1: Model of the bridge

The River Ouse Bridge was the first reasonably sized
bridge on which I had a chance to deploy my newly
acquired knowledge of prestressed concrete. Of
course it was not just about the engineering but also
the environment and looks of the bridge that made it
an exciting bridge to work on under the leadership of
Jorgen Nissen.
It is near the Archbishop of York’s Palace and carries
the A64 Bypass across the river at about 45° skew
angle to the alignment of the river, as shown in the
model, Figure 1. There are bridle paths on both banks
of the river frequented by hikers and visitors to the
Palace. The local authority wanted a bridge that
would be in keeping with the Palace and invited Arup
to design the bridge.

Figure 2: Undulating earthworks around the abutments
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With its low height the bridge would have been an
unwelcome visual intrusion into the open and
pleasant aspect of the river. In order to overcome the
visual intrusion the abutments of the bridge are set
well back from the river´s edge with landscaped
undulating earthworks around the abutments, Figure
2. So as not to visually overwhelm the pedestrians
walking along the river banks, the box girders carrying
each carriageway are separated and have a curved
parabolic soffit. The parabolic soffit visually reduces
the mass of the box girders, and separation between
them allows sunlight to filter through and lighten
what would otherwise have been a dark unwelcome
space below the bridge, Figure 3.

Figure 3: Parabolic soffit and separation of box girders
makes a lighter space under the bridge

Figure 4: Super-ellipse pier section provides
streamlined shape for water flow

The pier columns with a super-ellipse cross-section
are ‘square’ to the bridge alignment which allows the
bearings to be orthogonal to the bridge deck and yet
provide a streamlined shape for water flowing past
the columns, Figure 4.

Figure 5: The bridge fits into the rural nature of the site

The decks are 3-celled box girders with prestressing
tendons placed both in the curved soffit slab and the
two inner webs, Figure 6.
The insitu girders were constructed span by span with
tendons coupled at about ¼ point of the spans.

Both the deck soffit and columns have off-board finish
in keeping with the rural nature of the site, Figure 5.

Figure 6: Sections showing prestressing tendons in curved slab and webs
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This was the first bridge I designed for which I personally did all the calculations. The start of the 1970s
decade saw the advent of personal computers such as
Hewlett Packard and my colleagues and myself wrote
our own programs for design.
I wrote programs for pre-stress design which enabled
me to design bridges with 3-dimensional tendon
geometry and this knowledge also helped in coaching
fellow Arup engineers when I subsequently worked in
Malaysia, Nigeria and Hong Kong.
It also taught me how quantity of materials could be
used in a visually pleasing manner, the amount of
which was similar to a standard bridge.
Figure 7: View of the bridge

B. Oresund Crossing Denmark Sweden (1993-2000)
The Oresund Crossing is the 16km Fixed Link between
Copenhagen in Denmark and Malmo in Sweden. It
comprises of 4.05km of immersed tunnel, 4.055km of
artificial island, 6.753km of approach bridges and
1.092km of cable stay navigation span bridge, Fig. 8.

Nissen, Naeem Hussain (myself), Angus Low all from
Arup, Prof. Niels Gimsing and Georg Rotne. We shared
an approach to design that had been formed over
some years by working together on a number of
bridge projects.
The other winner OLC had a single-level solution
similar to the reference scheme.
The ASO winning design for the approach bridges and
cable stay bridge comprised of two-level steel
concrete composite truss structure with the
motorway placed on top and the railway underneath
between the side members of the truss. The two
navigation channels of the reference scheme were
replaced with a single navigation channel bridged with
a 490m span cable stayed bridge which had distinctive
free-standing towers like beacons rising from the sea,
Figure 9.

Figure 8: Final Layout after Environmental Studies

The Owner of the Link is Oresundskonsortiet, a semigovernmental organisation which was set up by the
Danish and Swedish governments to construct and
manage the Link.
Following prequalification the ASO Design Group led
by Arup and comprising of Setec, Gimsing & Madsen,
ISC and Georg Rotne (architect) jointly won the
international design competition for the Link with a
two-level bridge solution. The tight knit group that
worked on the bridge portion comprised of Jorgen
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Figure 9: Free standing towers like beacons

The6: aim
of showing
the design
Figure
Sections
cables was
in slabfor
andsimplicity,
webs

rationality
and straightforwardness: to express function and
structure in a direct way without unnecessary detail.
Well-proven design concepts, materials and
construction methods were used to create a strong
and robust form that would stand in an open
seascape with only the sky and the sea as the
backdrop.
Unlike the straight alignment of the reference scheme
for the competition an S-curve was introduced in the
horizontal alignment to give travellers unique views
from the bridge of an ever changing sky and sea with
a play of light reflecting shades of grey and blue, and
views of the gently curved coastlines and Saltholm
island, Figure 10.
Figure 11: Approach span at 140m gives lighter
and elegant appearance

The rigid look and the flow of forces in a cable stay
bridge are not readily understood, but at Oresund
the cable stay bridge is part of the long approaches
and the truss allows it to join readily with the trusses
of the approach bridges, resulting in a continuous
girder of uniform and consistent design tying the
whole bridge length together, Figure 12.

Figure 10: Horizontal S-curve of the bridge

However the alignment was altered to a C-curve to
simplify the alignment at Copenhagen Airport and
improve water flow through the Link, Figure 8.
For a two level bridge, the most economical structure
is steel truss with diagonals connecting the upper and
lower decks. The deep girders naturally led to longer
approach spans of 140m, which has environmental
advantages of achieving the specified obstruction of
less than 1% for water flowing in and out of the Baltic
Sea. It also gives a lighter and more elegant
appearance, Figure 11.
The navigation channel bridge is a cable stay bridge
with a steel truss deck which helps to neatly give the
necessary rigidity for a railway bridge.
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Figure 12: Elevation of cable stayed spans
showing continuity of truss into approaches

The stiffness of the truss deck was the driving factor in
choosing the harp pattern for the stay cables. The
repeating geometry of the truss has a natural affinity
with the harp, which was highlighted by matching the
inclination of truss diagonals and the stay cables,
Figure 12.
The cables are arranged in vertical planes, with the
cables symmetrical about the towers, Figure 13.

Figure 13:
Towers with
stay cables in
vertical plane

Oresund Bridge was an example to me of questioning
the Client’s brief and reference scheme and thinking
out the box to realise a bridge that better fulfilled the
objective of form and function and lower price.
By putting the railway at the lower level and road at
the upper level meant that a deep truss could be used
which was better able to meet the needs of a stiff
structure for railways.
Also the process of engaging the design competition
winner to comprehensively develop the Illustrative

Design which was the basis of the Design & Build
Contract meant that the Employer obtained a bridge
of his liking at an affordable price by letting the
contractor use its ingenuity to develop the Illustrative
Design and use appropriate construction methods and
plant to reduce cost.
This knowledge helped me in subsequent years
especially on Queensferry Crossing to propose
contracts on similar basis to obtain aesthetically
pleasing designs at a reasonable cost.

C. Stretford Road (Hulme Arch) Bridge, Manchester England (1994 – 1999)
The Hulme Arch Bridge spans the by-pass from
Manchester City Centre to the airport.
The bridge replaces the Stretford Road footbridge
which in itself was a replacement for Stretford Road
which was severed by the underpass at the site
location, Figure 14.
The severance of Stretford Road had also severed the
local Hulme community and the area with its council
housing was run down and suffering from crime and
drug related issues. Manchester City Council held an
invited design competition between prequalified
designers for reinstatement of Stretford Road in the
form of a landmark bridge that would rejuvenate the
area. Arup alongwith Jim Eyre of Wilkinson Eyre
Architects won the design competition. I was the
Project Director for the bridge.
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Figure 14: Location of the Bridge

For a bridge to be a landmark it needs to have
structural members above deck level so that the
bridge can be seen from afar and act as a beacon. The
arch is an age old structural form with great symbolic
value with easily understood flow of forces. We came
up with the unique idea of a diagonal arch across the
deck which is a world first, Figure 15.

Figure 15: Diagonal Arch Across the Deck

The diagonal arch fulfilled the desire for a visible
beacon and the diagonal arch created a structure that
could be seen as an arch when driving both along the
by-pass and along Stretford Road, Figures 16, 17, 18
and 19.

The arch is in steel with a varying trapezoidal crosssection with shallower and wider section at the apex,
Figure 17. Because of the difficulty of welding
stiffeners within the shallow depth of the arch and the
need to cater for the Von Mises effect the apex of the
arch is filled with concrete, Figure 15.
Stays fan out from the arch to the edges of the steel
concrete composite ladder deck, Figures 16, 17.
This bridge was a good example of engineer/architect
collaboration to achieve a truly unique design with a
diagonal arch that fulfils form and function in the
sense of engineering and architecture. The diagonal
arch design has been copied in several countries,
some with multiple spans but for no apparent
structural or aesthetic reason. To me it reinforces the
concern that owners and designers of bridges must
strive for purity in design and not take a hedonistic
approach to design.

Figures 16 and 17 (Sketches): Indicative Perspective Views

Figures 18 and 19: Overall View of the Bridge – Arch in both directions
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D. Medway Bridge Channel Tunnel Rail Link, England (1996-2003)
Medway Bridge is the centre-piece of the over 170
bridge structures on the High Speed Channel Tunnel
Rail Link between London and the English Channel
which is now known as High Speed 1. I was the
Engineering Manager for all the bridges. Medway
Bridge crosses the River Medway near Rochester and
is very visible from it. The bridge runs parallel to the
1960s built M2 motorway balanced cantilever bridge
and the new motorway widening bridge which is
located between the 1960s bridge and the railway
bridge, Figure 20.

balanced cantilever bridge has a main span of
approximately 152m with curved haunches and a
straight in between, with constant depth approach
spans in the region of 40m, Figure 21.
The motorway authorities design for the new road
bridge was envisaged to be a balanced cantilever
main span similar to the 1960s bridge main span and
constant depth approach spans in the region of 80m.
The balanced cantilever span of the new road bridge
was going to have straight haunches and constant
depth in between.
From engineering considerations the main span of the
new railway bridge also needed to be a balanced
cantilever.
From an aesthetic and good neighbourliness
consideration we felt that the main piers of the new
road and rail bridges should align with the main piers
of the 1960s bridge, and the soffit of the main span of
the new road and rail bridges should be curved to be
visually sympathetic with the curved soffit of the
1960s bridge.
It took some persuasion to get the motorway
authority to change the straight haunch to a curved
haunch, Figure 22.

Figure 20: Location of the Bridge

For the design of the railway bridge we co-opted Jim
Eyre of Wilkinson Eyre Architects to be our
architectural adviser. From the outset it was obvious
that the railway bridge needed to be visually
compatible with the old and new road bridges,
especially as all three bridges would be seen in distant
views from Rochester and from close up. The 1960s

← Figure 21: View of the 1960s Motorway Bridge
↑ Figure22: Curved haunches of the three
bridges - model
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Figure 23: Visual
dynamic and light
despite the depth
of the haunches

By necessity, for the same span length, the depth of
railway bridge decks need to be more than the depth
for road bridges from deflection and vertical
accelerations considerations. This meant that the
depth of the haunch of the new railway bridge at the
main pier at 152m was considerably deeper than the
haunch depths of the road bridges. The width of the
railway bridge deck was also less than the deck widths
of the road bridges. This gave an opportunity to
visually lighten the mass of the bridge deck by
creating a narrow box with inclined sides and Vshaped soffit at the main pier and taking the soffit
through an open 4-legged pier. This has given a
dynamic visual feel to the bridge in keeping with the
high speed nature of railway, Figure 23. The balanced
cantilever span was cast in-situ, Figure 24.
The dimensions of the formwork of the bottom Vshape planes was kept constant as the depth of the

Figure 24: Casting the balanced cantilever

box reduced towards midspan which eased
construction. A mixture of internal and external
tendons was used for the main span.
It was apparent that potentially the pier columns of
the approach viaducts of the three bridges could
become a visual clutter. In order to overcome this, the
pier columns of the new railway bridge were aligned
with the pier columns of the existing road bridge at
about 40m spacing. 40m was also a suitable span for
the approach viaducts box girder deck to give it
stiffness, which were push-launched from both ends
with a mixture of internal and external tendons. The
push launching overcame the problem of the sloping
topography of the banks of the Medway River and
also facilitated going over existing roads and railway
lines without affecting them, Figure 25. The spans of
the new road bridge were kept at about 80m spacing
to line up with the pier columns of the existing 1960s
road bridge and the new railway bridge, Figure 26.
This bridge impressed on me the importance of
designing bridges next to existing bridges to make
them all visually compatible with each other which
helped with the design of Queensferry Crossing.

Figure 25: Push-launching of approach viaduct box girders

Figure 26: Lining up of the piers of the three bridges
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E. Shenzhen Deep Bay Bridge, Hong Kong (2001-2005)
Shenzhen Deep Bay Bridge is part of the Shenzhen
Western Corridor dual 3-lane with hard shoulder
expressway link between the west side of Hong Kong
New Territories and the Shenzhen Special Economic
Zone in mainland China, Figure 27.

However the joint committee recommended that the
towers should be inclined towards each other to
symbolise family amity between Hong Kong and the
Mainland and this was accepted.
As at Oresund the horizontal alignment is an S-curve
to give interesting and varying views of the towers
and the two coastlines of Hong Kong and the
Mainland, Figure 27.
The marine viaduct comprises of two separate singlecell box girders with single prismatic pier columns
spaced at 75m and buried pile caps, Figure 28.

Figure 27: Shenzhen Western Corridor and Deep Bay Link

The bridge is approximately 5km long across the
environmentally and ecologically sensitive Deep Bay
Link with 3.2km in Hong Kong waters and 1.8km in
mainland waters. Upstream of the bridge is the
protected Maipo Nature Reserve where every year
migratory birds take refuge and there are oyster beds
and mangroves on the mudflats on the Hong Kong
side.
As this bridge is across both Hong Kong and mainland
waters a joint committee comprising of members
from Hong Kong Highways Department and mainland
authorities was formed to overlook the design and
construction of the bridge.
The design had to satisfy the design codes of both
Hong Kong and Mainland. Two consultants, HPDI from
Mainland and Arup from Hong Kong were appointed
for undertaking the design. An ‘ideas competition’
was held between the two consultants with each
consultant allowed to submit two solutions each for
the marine viaducts and the navigation span bridges.

Figure 28: Marine Viaduct

The pier spacing of 75m and buried pile caps
provided the necessary minimum obstruction to
water flow. In order to minimise damage to
mangroves and oyster beds, a temporary trestle
bridge was built across the mudflats which provided
access for construction of piles, pile caps and pier
columns, Figure 30.
The precast concrete segmental box girders were
constructed from the deeper water in the bay
towards the land with the help of a launching
gantry, Figure 29.

The Arup solution for 75m span pre-stressed concrete
balanced cantilever box girder marine viaducts and
mono inclined tower cable-stay bridges with an
orthotropic deck for the navigation spans was chosen
for implementation. Initially the mono tower
inclinations were in opposite directions which gave a
sense of tension in the western sense.
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Figure 29: Erection of segmental
box girders with launching gantry

Figure 30: Temporary trestle bridge

The mono inclined towers of the cable stay bridges
are in concrete with a rectangular cross-section and
taper towards the top, Figure 31.

The box girder of the back span was lifted into
position with the aid of strand jacks, whilst the main
span deck was cantilevered out with segments lifted
from a delivery barge, Figures 32 and 33.
For me as the Project Director the design of Shenzhen
Bridge was a good and instructive experience of
working with Chinese consultants and authorities with
different cultural outlook, but it showed that the
common language of engineering and architecture
can bridge the cultural differences in a constructive
manner.
With the shrinking world big bridges there is going to
be ever increasing collaboration between consultants
and contractors with diverse backgrounds and
Shenzhen Bridge has helped me in subsequent
projects like the Hong Kong Zhuhai Macao Bridge to
work with designers with different cultures.

Figure 31: Inclined tapering tower

The decks with main spans of 210m and 180m are
multi-celled steel orthotropic box girders with the stay
cables aligned along the centre line of the box girders.

.

Figure 33: Main span cantilever
Figure 32: Lifting the backspan box girder
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F. Stonecutters Bridge Hong Kong (1999-2009)
Stonecutters Bridge (SCB) is part of the dual 3-lane
with hard shoulder Route 8 expressway link between
the International Airport and Shatin in Hong Kong, and
crosses the entrance to the busy container port,
Figure 34.

In order to obtain a unique bridge the HK Highways
Department in 2000 decided to invite bridge design
teams selected from a world-wide list of entrants to
participate in the design competition for the bridge. A
group comprising Halcrow, Flint & Neill, SMEDI and
Dissing+Weitling won the competition with an
innovative cable stayed bridge, Figure 35.
The main span is 1018m with a twin deck bridge
girder and 300m high mono column towers.

Figure 34: Location of the bridge

Hong Kong has developed into a vibrant cosmopolitan
region with a sophisticated population with
corresponding higher expectation on the quality of
the built environment. This is reflected in the many
architecturally impressive buildings on Hong Kong
Island and Kowloon overlooking the magnificent
Victoria Harbour.
Unlike the other long span bridges in Hong Kong, SCB
is in a prominent urban location and is visible from
Hong Kong Island and Kowloon. In keeping with its
location, the HK Highways Department wanted a
unique bridge for this location, preferably a cable-stay
bridge that would be world’s first cable stay bridge
with a span in excess of 1000m. In the event Sutong
Bridge in China with a span of 1088m was completed
about a year earlier than Stonecutters Bridge.
Arup were appointed in 1999 to undertake the design
of the 7km elevated portion of the link between West
Kowloon Expressway and Tsing Yi Island. Part of this
commission was to study the feasibility of a 1000+m
cable stay bridge in the typhoon prone environmental
conditions of HK.
At that time the world’s longest cable stay span was
the Tatara Bridge in Japan with a span of 890m. The
study concluded that a 1000+m span cable stay bridge
was feasible. The study also concluded that the cablestayed option had programming advantages due to
the late availability of reclaimed land on the western
side of the port entrance.
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Figure 35: Winning Scheme with twin-deck and mono towers

In accordance with the HK Highways Department
rules consultants had to bid for the detail design and
Arup along with COWI as sub-consultants won the
detail design commission in 2001.
The detailed design was the development of the
Reference Scheme with the objective of preserving
the appearance of the bridge as far as possible.
The scope for modifications was limited to areas,
where the overall appearance was not affected and
areas where the modifications significantly improved
the constructability, the structural/aerodynamic
performance and/or the maintainability/durability of
the bridge.
The general arrangement of modified scheme is
shown in Figure 36.

Figure 36: General arrangement of modified scheme

The monolithic joint at the towers was replaced using
lateral bearings and longitudinally by hydraulic buffers
to reduce the torsional moments in the tower, Figure
37.

Figure 38: Twin bridge girders

Figure 37: Deletion of monolithic joint and replacement
with longitudinal buffers and lateral bearings

The curved soffit of the twin bridge girders was
replaced by straight plates in the inner surface which
makes it less prone to Reynolds Number effects and
makes the aero-dynamic behaviour under wind more
predictable, Figure 38.
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The circular mono column towers with the metallic
look of the upper part is one of the most distinct
features of the SCB and it was therefore of paramount
importance that this feature was preserved.
In the Reference Scheme the metallic part was a thin
walled black steel section which was prone to large
vibration oscillation due to low stiffness and vortex
shedding.
The thin walled steel section was replaced with a
stiffer steel concrete composite section with the steel
skin being 20mm stainless steel. This is world first use

of stainless steel on a large scale but on a whole life
basis is cheaper than black steel considering the
repainting costs. Architectural vertical strip lighting
was introduced in the steel section of the towers,
Figure 39.
The design as actually constructed is a structurally and
visually enhanced development of the Reference
Scheme and fulfilled the Owner’s desire of a unique
bridge in the urban landscape of Victoria Harbour.
On a personal level as the Project Manager this bridge
increased my knowledge of design for ultra-long span
cable stay bridges that can cope with extreme events
of typhoon winds, seismicity and ship impact,
knowledge that came in useful in design of
Queensferry Crossing.

Figure 39: View of the bridge with strip lighting in towers

G. Jizhou Bridge – Hong Kong Zhuhai Macao Bridge (2008- 2018)
Jizhou Bridge is part of the 43km dual 3-lane with
hardshoulder expressway across the mouth of the
Pearl River estuary which will connect Hong Kong with
Zhuhai and Macao, Figure 40.
As the bridge joins Hong Kong, Macao and Mainland
waters a joint committee comprising of members

from Hong Kong Highways Department, Macao and
Mainland authorities was formed to overlook the
design and construction of the bridge in the Mainland
and Macao waters. The design has had to satisfy the
design codes of both Hong Kong and mainland.
In 2008 following a bid submission Arup in joint

Figure 40: HZMB Components
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venture with COWI and the Mainland consultant HPDI
were appointed to undertake the concept and initial
design of the link in Mainland waters. Arup + HPDI
were responsible for the 23km of bridges and marine
viaducts, and HPDI + COWI were responsible for the
6km immersed tunnel, Figure 40.
I was the Project Manager for Arup. Separately the
HK Highways Department appointed Arup to
undertake the concept design of the 12km marine
viaduct in HK waters.
The bridge can be seen from land, water and the air
and it was important that the bridge should be visually
pleasing when seen from far and close up viewpoints.
There are three navigation span bridges on the
Mainland side and it was visually desirable that all
three navigation bridges should be landmark bridges.
For bridges to be landmarks there need to be visual
elements above deck level.

Figure 42: Structural model of the bridge

The curved ‘backbone’ of the tower gave added
stiffness to the tower and avoided the need for an
intermediate anchor pier in the back-spans, Figures 42
and 43.

Considering the modest spans of the bridges ranging
from 240 to 450m it made sense to have all three
bridges as cable stay bridges and for visual
compatibility between the three bridges it was
decided that they would all have central towers.
One of the three navigation span bridges is Jizhou
Bridge which is very close to Zhuhai and can be seen
from the ferry terminal and pedestrians strolling along
the promenade. Considering the nautical theme of
the whole bridge, a sail type or herring bone style
tower was conceived by me for this bridge, Figure 41.
Figure 43: Structural stiffness of the tower

The deck was initially conceived as either a steelconcrete composite box or steel orthotropic deck,
Figure 44, but an orthotropic deck was used in the
final design.

Figure 41: Hand sketches of herring-bone tower

Figure 44: Deck variants
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Following the concept design further studies were
carried out for all the navigation span bridges and
marine viaducts. Several alternatives were considered
for Jizhou Bridge but finally the original concept was
retained, Figure 45 a, b, c.

As the concept designer for Jizhou Bridge it was
particularly pleasing that the committee thought it fit
to retain the original concept. It was also a lesson in
how to manage the expectations of people with
diverse cultural concepts of aesthetics.

Figure 45 a, b, c: Visualisations of the bridge

H. Queensferry Crossing Scotland (2007-2017)
As the concept designer for Queensferry Crossing I
consider myself lucky to have been involved in the
longest bridge of its type in the world which
incorporates some major firsts in bridge design and
construction.
In 2008 Arup in joint venture with Jacobs were
appointed by Transport Scotland to undertake the
concept and illustrative design of the bridge which

was opened to traffic in September 2017.
The bridge carries a dual 2-lane with hard shoulder
motorway and is in a World Heritage site and adjacent
to the world famous Forth Railway Cantilever Bridge
and the 1960s Forth Road Suspension Bridge and the
alignment is upstream of both of them where it
crosses Beamer Rock which is a volcanic extrusion,
Figure 46.

Figure 46: Crossing Study
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From aesthetic considerations it was essential that the
new bridge should be a good neighbour to the
existing two bridges and not visually dominate them.
In the earlier feasibility study the new bridge was
envisaged to be a 3-tower cable stay bridge with the
central tower conveniently sited on Beamer Rock,
which was a sensible solution.

As the extent of overlapping is increased, the
structure becomes stiffer, and the bending moment in
the tower reduces. Once the overlapping zone is
approximately 25% of the span length, deck
deflections are equivalent to a single main span
bridge, and the peak tower bending moments reduce
to about two-thirds.

The instability of the central tower of a cable stay
bridge is well known structural phenomenon and in
the earlier feasibility study this was resolved with the
use of pyramid type similar to the towers of the multispan cable stayed Rio-Antirion Bridge in Greece.

The crossed cable solution was taken forward for
development of the Specimen Design which formed
the basis of the tender design. There are approach
bridges on either side of the main cable stayed bridge
and the deck is continuous over its total length of
2638m between abutments, Figure 49.

However the pyramid type towers would have visually
over-whelmed the existing two bridges and would
have had a massive footprint on Beamer Rock, Figure
47.

Figure 47: Pyramid towers in the feasibility study

In order to resolve the instability issue and have slim
towers the cable fans were extended beyond the midspan so that adjacent cable fans overlap which in
effect means crossed cables at mid-span, Figure 48.

Figure 49: Preliminary General Arrangement

The Specimen Design had two variants for the deck of
the main span as steel-concrete composite section
and steel orthotropic section with a central array of
stay cables. The approach viaducts also had two
variants for the deck as steel-concrete composite
section and prestressed concrete section, Figure 50.
The towers were slim mono-pole towers and
approach viaduct had V-piers, Figures 51 and 52.

Figure 48: Crossing Cables – effect on deflections

Figure 50: Approach viaduct deck variants
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Figures 51 and 52: The towers were slim mono-pole towers
and approach viaduct had V-piers.

The as-constructed bridge comprises of a single multicell steel concrete composite box deck for the main
spans
and separate single cell steel concrete
composite boxes for the approaches, Figures 53 and
54.

Figures 53 and 54: Decks

The completed bridge with its emphasis of fulfilling
form and function is a befitting neighbour to the
existing two bridges, Figure 55.

This is probably the best bridge I have conceived using
the experience accumulated over several decades and
in which I have had an influence in all design decisions
including architectural decisions with advice provided
by Dissing + Weitling Architects.

Figure 55: Queensferry Crossing with Forth Road and Railway Bridges
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I. Brunei Temburong Bridge
Brunei is located on the north coast of the island of
Borneo. Apart from its coastline on the South China
Sea, it is completely surrounded by the Malaysian
State of Sarawak, and since 1890 it has been
separated into two parts by Sarawak, Figure 56.

and supervise the construction of the dual 2-lane
expressway link with a total length of approximately
30km between Muara district and Temburong District,
Figure 57.

Figure 57: Components of the Link

The link comprises of approximately 3km of tunnels
and viaducts in Muara, 14km of marine viaduct across
Brunei Bay, two navigation channel bridges and 12km
of low height viaduct across the mangrove and swamp
forest in Temburong.

Figure 56: Brunei on the map

The physical separation of Temburong District from
the majority of Brunei has significantly affected the
economic development of Temburong and Brunei as a
whole. The travel to Temburong from the capital
Bandar Seri Begawan (BSB) by land requires passing
into and out of Sarawak with a journey time that can
take up to four hours.

The alignment across Brunei Bay is in an S-curve to
give interesting views of the navigation channel
bridges and the varying coastline, Figure 58.

Alternatively it is possible to travel by speedboat
across Brunei Bay with very limited capacity. Neither
of these alternatives offers 24 hour a day accessibility.
In 2010 following a selection process, Arup were
appointed by the Public Works Department (PWD) as
the consultant to undertake a comprehensive socioeconomic and engineering feasibility study to provide
a fixed link between BSB and Temburong.
The conclusion of the study was that the project is
technically feasible, economically viable and that the
environmental impacts can be managed or mitigated.
PWD then appointed Arup to carry out the final design
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Figure 58: Curved alignment across the bay

Figures 59 and 60: Elevation and sections of the bridges

The two navigation channel bridges, namely Brunei
Channel Bridge (BCB) and Eastern Channel Bridge
(ECB) are crossed by cable stayed bridge. The BCB will
be a gateway between the Brunei-Muara and the
Temburong districts and is designed as an iconic
bridge. The ECB has a similar form. To cater for future
navigation needs of trade and navy vessels, BCB with
a single tower has a main span of 145m, Figure 59.
The ECB crosses the international waterway with a
main span of 260m between two towers, Figure 60.

The towers are crowned with the Islamic star and
crescent symbol.

Both bridges have a concrete ladder beam deck which
comprises of two edge girders and cross beams
between the edge girders, and concrete slab spanning
between the cross beams.
Brunei being an Islamic country, visually the concrete
towers have been designed to be unique and instantly
recognisable with qualities that incorporate Islamic
architectural features, Figures 61, 62 and 63.
In terms of engineering, the towers are A-shaped
towers, Figure 64, but visually look like an arched
gateway. The four architraves of the arch symbolise
the four districts of Brunei and the narrow slit window
on the top symbolises the unity of the four districts
with Koranic words at the apex of the arch.
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Figure 64: Bridge Towers

As the project director for both the feasibility study
and detail design, and as the Engineer for all the civil
and M&E contracts, this project has given me
immense satisfaction to significantly contribute to the
development of Brunei and the opportunity to design
a bridge with Islamic features.

Figures 61, 62, 63: Visualisation of the bridge

Brunei Temburong Bridge Construction Photos

The following Arup colleagues made a significant input to the projects:
Figures copyrights

All figures ARUP except the following:
Fig 35 – Dissing + Weitling
Fig 40 – Highways Department Hong
Kong
Figs 51 and 52 – Dissing + Weitling
Figs 53 and 54 – Ramboll + Leonhardt,
Andrä and Partner

Bishopthorpe Bridge : Joanna Kennedy, Jorgen Nissen,
Oresund Crossing : Klaus Falbe-Hansen, Clive Gaitt, Angus Low, Jorgen
Nissen
Stretford Road : Angus Low, Ian Wilson
Medway Bridge : Martin Kirk. Steve Kite, Sunil Sangakkara
Shenzhen Bridge : Mohammed Ezzat, Samuel Kwan, Alex Kong, Koon-Yu
Leung, Kelvin Moneypenny
Stonecutters Bridge : Matt Carter, Klaus Falbe-Hansen, Steve Kite, Daman
Lee, Lup-Moon Lui, Peter Thompson, Fergal Whyte, Ngai Yeung
Jizhou Bridge : Matt Carter, Carlos Wong
Queensferry Crossing : Matt Carter, Kenneth Chong, Alistair Chisholm, Mike
Glover, Richard Hornby, Martin Hooton, Stuart Hunter, Martin Kirk, Steve
Kite, Kelvin Moneypenny, Paul Morrison, Murphy To, Sammy Yip
Brunei Temburong Bridge : Thomas Bush, Matt Carter, Yau Hong Chong,
Alberto Carlucci, Chin Kok Kong, Ding Lee Sing, Catherine Gainey, Steve
Kite, William Leung, Judy Ngan, Murphy To, Lukasz Wojnarski, Jack Yiu,
Sammy Yip
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The Oresund Link - Illustrative Design
Cable Stayed Spans

Side Span Piers
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Approach Span - Illustrative Design
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Medway Bridge Channel Tunnel Rail Link
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Hong Kong - Shenzhen Western Corridor
Cable Stayed Bridge - Steel Superstructure
As-Built Drawings
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Hong Kong - Shenzhen Western Corridor
Approach Viaducts
As-Built Drawings
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Stonecutters Bridge, Hong Kong

1/2018

Q

1/2018

West Back Spans
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Steel Superstructure - General Arrangement
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Jizhou Bridge, Hong Kong - Zhuhai - Macao Bridge Project
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Brunei Channel Bridge
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Eastern Channel Bridge
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Queensferry Crossing
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INTERVIEW
WITH NAEEM HUSSAIN
Magdaléna Sobotková

First and probably most frequently occurring question: Why bridges? Why did you get involved in
bridge engineering? You mentioned that it was the M5 project you were working on at your early
career when you start thinking on bridges, and that it was also the chance to combine architecture
and engineering, was it the only reason?
My father was a civil engineer working on Pakistan railways and as a child I remember accompanying
him on inspection tours of track, tunnels and bridges and being fascinated by them, especially in the
high mountainous area of Baluchistan, and as far as I can remember I have always wanted to build
structures. In my teens I actually wanted to be an architect but at that time there were no recognised
architectural schools in Pakistan so I studied civil engineering instead at the West Pakistan University of
Engineering and Technology.
After graduation in 1962 I worked in what was then East Pakistan on all sorts of buildings before
coming to London in 1964 to work at Kenchington Little and Partners - the forerunners of WSP. I
worked on a variety of building projects including the Shaw Theatre and Euston Library and tower
block, but still had this craving to be an architect so I enlisted for the architectural course at the
Architectural School of Architecture in London in 1966.
I had a great first year there as it opened up my mind to free flowing sculptural forms and ideas and
not being inhibited by the precise logic of engineering. In the second year I realised that I could not
learn much more from an architectural course and in order to get site experience for engineering
chartership I worked on M5 Midlands viaducts which was my introduction to bridges.
I realised that what I really wanted to do was to design and build bridges as I could be a designer who
could combine sculptural shapes and engineering to hopefully create visually interesting bridges which
also respected sound engineering principles.
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Tell us a little about your formative years as a bridge designer. Did you have a mentor or someone
you are grateful to for assisting you early in your career? How important do you see the mentoring
process in developing young design engineers?
When looking to join bridge design consultants in 1969 I applied to the main stream British consultants
at that time but they were suspicious of why I had studied architecture. My lucky break came when I
was interviewed by Jorgen Nissen of Arup. I still remember downplaying my architectural interest at the
interview but it dawned on me that Jorgen was just as interested in architecture as in engineering. I
was offered a job with Arup and this was my lucky break into bridge engineering.
In Arup bridge engineers I found my soul mates and Jorgen has had a big influence on my development
as a bridge designer. In the collegiate atmosphere of Arup and in the formative years I was also helped
and influenced by colleagues such as Sharad Srinivasan, Robert Benaim, Bill Smyth, Victor Nassim,
Klaus Falbe-Hansen, Angus Low. There is no doubt that mentoring and support in the early years of
one’s career is important in the development and flowering of an engineer.

Who (has) inspired you most and how?
It is difficult to name a single person but probably Ove Arup himself was the greatest inspiration. The
Sydney Opera House was also what initially attracted me to Arup, and to this day I appreciate his desire
for a holistic approach to design where every facet of design and delivery is equally important.

Who has most influenced your thinking, methods?
This is most probably Jorgen Nissen. He too is in the Scandinavian tradition of designers who combine
form and function in neat, uncluttered and understated ways to create bridges that in their setting,
proportion and looks are pleasing to all and not just the practised eye. The works of Nervi, Leonhardt
and Candela were also influential especially for concrete bridges.

What is your favourite historic bridge, and why?
It has and still is the Forth Railway Bridge across the Firth of Forth in Edinburgh. As engineers we are
aware it is over designed but it is a marvel of engineering in its functionality and proportions and
pleasing to the eye from any viewpoint and its setting with the red colour against the snow capped low
hills is especially a delight.

Which bridge or other structure most influenced your early career, is it still an influence?
I wish I was the designer of the Golden Gate suspension bridge in San Francisco. To this day it looks
majestic in its setting and the proportions are just right. It is influential in the sense that it is an
engineering object, yet still has artistic appeal which is what one wants to create.

What is the most personally satisfying project you have worked on? Why?
It is the Queensferry Crossing across the Firth of Forth which was opened to traffic in September 2017.
It holistically combines considerations of affordability, visual compatibility with the existing rail and
road bridges, innovative structural concepts and state of the art construction methods and the support
by the visionary client, Transport Scotland.
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A number of your projects have incorporated cutting edge technical input with comprehensive
support from academia. How do you see the role of academia best incorporated into project work?
As practical designers we put theory into practise. The biggest support to Arup by academia has been
Prof. Niels Gimsing who in his academic work has addressed down to earth engineering issues.
Consultants need to be aware of latest research such as in analytical techniques, materials and actively
work with academics to apply them to actual projects.

Do you have a preference for working directly for the client or as part of a design build team? Why?
It is obviously preferable to work directly for a client as it gives more time to research and explore
various options and discuss this in detail with the client before deciding on a chosen option that is best
value for money.
In a design and build situation time is constrained and approach to design is necessarily based on
minimum cost which may not always result in an aesthetically pleasing design.

Can you comment on the change in bridge technology over your career? What do you see has been
the most significant technical advance?
The most significant technological advance in bridge engineering has been long span cable- stay
bridges. With projected advancements in high strength steels, composite materials and stay cable
technology it is probable that cable-stay bridges will be built in the 1300-1400m span range.

How do you find balance between creativity and experience? Between skills and innovation? I mean
that when something new is needed to be created, it is sometimes necessary to get free from
traditional and proved, to find new ways and methods.
Civil Engineering is a conservative profession and infrastructure projects like bridges are generally
public sector projects where value for money is the predominant factor and hence clients are risk
averse to new ideas.
However with advances in technology, incremental advances and innovative ideas can be acceptable
to clients. Every site is unique so there is opportunity to create something new that fits the site and will
be acceptable to the client.

A lot of questions to you concern utilisation of modern materials – composites, kevlar etc.:
What are your views on innovation with new high strength materials such as composite fibre
products?
This is sort of covered above in change in bridge technology.
Higher strength steels and lightweight composite materials are going to see major advancements in
super long span suspension bridges as envisaged for the E39 project in Norway. Another major
innovation is going to be tension-leg foundations in very deep water where it is possible that composite
material cables could be used.
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Do you find that Contractors are more adventurous when seeking new ways to use these materials
compared to Clients who are often more conservative?
I think both contractors and clients are constrained in using materials with insufficient proven design
life. However we may be moving towards disposable and replacement materials with shorter design life
which may influence clients to be adventurous in using new materials.

What is your perception of the biggest change that has occurred since you first started to design
bridges?
The biggest change has been the explosion of bridge building in the Far East such as in Japan, Korea
and China. Fundamental research in materials and techniques are being carried out in these countries
leading to innovative design and construction.

Do you think that it is really necessary to develop new materials? Cannot we build bridges with
materials, technologies, skills and experience we already have but with a larger focus on the design
and its innovation, environment, sustainability, safety, durability, cost and labour savings,
maintenance, and comfort for users and the community? Without being seen as hindering progress?
As bridges are considered to be built across large expanses of water such as the Gibraltar Straits,
Yemen-Djibouti crossing, Red Sea crossing, it will be vital to reduce weight so by necessity new
materials and methods will be necessary. This will need to combine innovative design and construction
methods such as currently being considered for the E39 project in Norway.

For HZMB special steel resistant to corrosion was developed. Are you going to reflect it in your future
designs? Or was it specific to this remarkable project only?
I don’t recall any special steel resistant to corrosion being developed for HZMB project. You may be
thinking about stainless steel reinforcement which we have used on HZMB and also other bridges like
Stonecutters, Queensferry Crossing.

Another very frequently discussed topic is the collaboration between architects and engineers. You
yourself moved to London to study architecture there and afterwards you were given the opportunity
to utilise your knowledge of architecture in Arup. Let me ask you a few questions related to this topic:
Have you enjoyed working with bridge architects? How is the collaboration of design engineer and
architect best managed to achieve the best outcome for the project?
In Arup we have been working with architects since the 1960’s. Initially it was with in-house Arup
Associates but since then with other architects. So it is quite natural for me to work with architects.
Sometimes architects lead but on large bridges we invariably lead and most good and able architects
are comfortable with this arrangement.

How does your understanding of structures interact with your thoughts on aesthetics?
It helps to know how structures work which means that form and function can be combined to create a
visually pleasing structure which indirectly means aesthetically pleasing design.
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Where do you see the borderline between the financially advantageous solution and between
aesthetically, architecturally more complex (and probably more expensive) solution?
The borderline is the client and it depends upon its budget. It is like acquiring any other object, one can
buy a pleasing sports car or a simple utility car!

By how much do you think it is reasonable to increase the price of the bridge (in %) due to its
aesthetics, more complex solution and detailing? What difference in that percentage shall be in case
of a bridge in a city and in rural areas?
It is a misconception to think that more money is required to create an aesthetically pleasing bridge.
Least material helps but this requires more design effort to arrive at a design that is also visually
pleasing. It is reasonable to spend more on materials like stainless steel and glass in urban areas which
would not be appreciated in a rural setting.
Future inspection and maintenance and whole life cost should also be a major consideration.
There is no simple answer; it is about affordability and also about the aesthetic perception of the
community. What may be considered to be aesthetically pleasing in the Far East may not be considered
pleasing in Europe.

What are your plans in making yourself and your knowledge available to young bridge engineers and
next generations outside Arup community?
I have been lucky to give talks and presentations in conferences/events organised by institutions such
as ICE, IStructE, IABSE, IABMAS and universities which I hope younger engineers found useful.

What would you like to be remembered for as your greatest achievement or contribution to bridge
engineering over your impressive career?
As the concept designer for Queensferry Crossing in Scotland.

Thank you very much for your time.
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Naeem Hussain

Profession
Civil Engineer
Current Position
Director
Arup Fellow
Global Bridge Leader

Naeem’s education in both engineering and architecture has
enabled him to combine the best of both disciplines in winning
international bridge design competitions and designing award
winning bridges for both road and rail.
Naeem’s success in bridge engineering can be illustrated by
several award winning projects. Most recently, he was the Project
Manager for the detailed design and construction supervision for
the Hong Kong Stonecutters Bridge, a cable-stayed bridge with a
main span of 1018m, the third longest cable-stay span in the
world, which has won several awards including the IStructE
Supreme Award 2010.
Naeem is Arup’s global bridge leader and has over 55 years
experience of structural civil and bridge engineering works
around the world.

Joined Arup
1969
Years of Experience
55
Nationality
Pakistani/ British
Qualifications
BSc (Eng), The West Pakistan
University of Engineering and
Technology, 1962
Design Studies, Architectural
Association School of Architecture,
London, 1967
DIC, MSc (Concrete Structures),
Imperial College, University of
London, 1971
Professorships
Adjunct Professor – Technological
and Higher Education Institute,
Hong Kong
Awards
The Royal Academy of Engineering
– Prince Philip Gold Medal 2012
for Exceptional Contribution to
Engineering

He was the concept and lead designer for the competition and
award-winning Hulme Arch Bridge in Manchester which has
been described as the “show-piece for the civil engineering
profession” and was awarded the Millennium Product Status
fully recognising its innovation, creativity and pioneering
qualities within the bridge field.
Another notable project is the 10km combined rail and road
Øresund bridge crossing between Denmark and Sweden in
which Naeem was a key member of the original design team that
won the international design competition for the bridge which
has a double deck main cable stayed span of 490m, and
approach spans of 140m. The Øresund bridge received the IABSE
outstanding Structure Award.
Since February 1998 Naeem has been based in Hong Kong. He
was the Engineering Manager for the detailed design of KCRC
West Rail Yuen Long Section which comprises 9km of precast
segmental post-tensioned viaducts with spans up to 90m, and
three elevated stations each 400m long. The KCRC viaducts
include innovative noise attenuation systems.
Naeem has also been involved in other major infrastructure
projects in Hong Kong including Route 8 Cheung Sha Wan to
Tsing Yi; Ground Transportation Centre at Chek Lap Kok Airport;
MTRC Tsing Yi Railway Viaduct, Shenzhen Western Corridor and
Deep Bay Link bridges, viaducts and cable-stay bridges on the
40km Hong Kong-Zhuhai-Macao Link.
He was the Main Bridge Design Leader for the unique
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Professional Associations
Fellow, Institution of Civil
Engineers, UK, 1968
Fellow, Institution of Structural
Engineers, UK, 1971
Fellow, Hong Kong Institution of
Engineers, 1998
Fellow, Hong Kong Academy of
Engineering Sciences, 2010
Fellow, International Association
for Bridge and Structural
Engineering (IABSE), 1999
Hon.Fellow, Institution of Civil
Engineering Surveyors, 2016
Committees
Hong Kong Delegate to the
Permanent Committee,
International Association for
Bridge and Structural Engineers
(IABSE), 2003
IABSE – Chairman, Outstanding
Structures Committee

Queensferry Crossing in Scotland which comprises of a 3-tower
cable stay bridge with main spans of 650m and crossed cables
and which was opened in September 2017.
He is currently the Project Director, Design Leader and the
Engineer for the 30km Temburong Link in Brunei which
comprises of tunnels, 14km of marine viaduct, 12 km of swamp
viaduct and two cable-stay navigation bridges. The project is due
for completion in 2019.
Hong Kong-Zhuhai-Macau Bridge, Tuen Mun – Chap Lap Kok
Marine Viaduct (2012 – Present)
Technical Manager for tender and detail design of marine viaduct connecting
the Boundary Crossing Facilities to the North Lantau Expressway with
balanced cantilever spans ranging from 60m to 200m with iconic seagull
piers. The project is due for completion in 2017.

Gerald Desmond Bridge, Los Angeles, USA (2011 – Present)
Leader for the concept and detail tender design of the design and built Port
of Long Beach cable-stay replacement bridge and approach viaducts.
Following the tender win reviewer and adviser for the detail design currently
being carried out. The project is due for completion in 2018.

Temburong Link, Brunei (2010 – Present)
Publications
“IABSE Guidelines for Design
Competitons for Bridges” 2013.
Chair Working Group 3
“Hulme Arch Bridge”. Proceedings
of the Institution of Civil Engineers,
February 1999.
“Can Concrete Bridges Be Elegant”.
Keynote Address, Proceedings FIB
Congress, Prague Czech Republic,
October 1999.
“Noise Control Measures on Hong
Kong West Rail Viaducts” coauthored with Alan Crocket.
International Seminar on New
Railway Systems Hong Kong, May
2000.
Hussain, N and Crockett, A. Design
of KCRC West Rail Phase I viaducts.
Structural Symposium 2000 Highways and Railway Structures,
Hong Kong, 5 May 2000, Hong
Kong Institution of Engineers
Hussain, N and Crockett, A. KCRC
West Rail viaducts - Design
development. Second
International Conference on
Current and Future Trends in
Bridge Design, Construction and
Maintenance, Hong Kong, 25-26
April 2001, Institution of Civil
Engineers

Project Director and Design Leader for the feasibility study and detail design
and the Engineer for construction contracts of the 30km link which comprises
of tunnels, 14km of sea-crossing viaduct, 12km of swamp crossing viaduct
and two cable-stay navigation span bridges. The project is due for completion
in 2019.

Mumbai Trans Harbour Link, India (2011 – Present)
Team Leader for the BOT project for the feasibility study and illustrative
design of the 22km sea-crossing link connecting Mumbai to Navi Mumbai.
The link comprises of concrete viaducts ranging in span from 50m to 180m.

Cross Bay Link, Hong Kong (2009 – 2012)
Project Director for the feasibility and detail preliminary design of the marine
crossing with a 200m steel arch navigation span, and concrete approach
spans.

Izmit Bay Suspension Bridge, Turkey (2010 – 2011)
Project Director for detail tender design for 1550m span suspension road
bridge in the highly seismic zone of Izmit Bay. Innovative seismic attenuation
measures have been employed in the design.

Hong Kong-Zhuhai-Macao Bridge (2009 – 2011)
Project Manager for Arup for concept and preliminary design of the dual 3lane carriageway marine viaducts and three cable-stay bridges on the 23km
bridge section of the mainland portion of the link. The viaducts have spans of
85m and 110m and the cable stay spans range from 240m to 450m.
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Hussain, N. The planning and
design of viaduct construction on
Route 9 between Tsing Yi and
Cheung Sha Wan. Second
International Conference on
Current and Future Trends in
Bridge Design, Construction and
Maintenance, Hong Kong, 25-26
April 2001, Institution of Civil
Engineers.
Design Development of
Stonecutters Bridge Hong Kong.
Co-authored with C Wong, L Hauge
& A Kong. International
Conference on Innovation and
Sustainable Development of Civil
Engineering in the 21st Century,
Beijing August 2002.
Design of the Stonecutters Cable
Stayed Bridge in Hong Kong coauthored with L Hauge, K FalbeHansen & A Kong. IABSE
Symposium: Towards a Better
Built Environment Melbourne–
Australia September 2002.
Design of Medway Viaduct for the
Channel Tunnel Rail Link UK. Coauthored with Angus Low, Martin
Kirk & David Philips, IABSE
Symposium, Structures of Highspeed Railway Transportation,
Antwerp-Belgium, August 2003.
Design of Deep Bay Link and
Shenzhen Western Corridor, Hong
Kong. Co-authored with A Kong, E
Chan & K Moneypenny;
Celebrating Concrete, People and
Practice Symposium, Dundee UK
September 2003.
Design of Medway Viaduct. Coauthored with M Kirk & D Phillips.
The Structural Engineer Vol. 82 No.
5 March 2004.
Fast Track Design & Construction
of Concrete Bridges. University of
Dundee, Global Construction:
Ultimate Concrete Opportunities,
July 2005.
“Stonecutters Bridge, Design for
Extreme Events”. Co-authored
with S. Kite, K. Falbe-Hansen, IABSE
Symposium Lisbon, September
2005.
Design and Construction of the
Stonecutters Bridge, Hong Hong.
ICE Seminar - Current & Future
Trends in Bridge Design,
Construction & Maintenance,
Malaysia, October 2005.
“The Design and Construction of
Shenzhen Western Corridor and
Deep Bay Link Hong Kong”. Coauthored with KONG Alex, CHAN
Eric IABSE Symposium Budapest
2006.

Doha Bay Crossing, Qatar (2010)
Project Director for the competition winning design for the Doha Bay Crossing
which comprises of innovative arch bridges and immersed tunnels.

Forth Replacement Crossing (Queensferry Crossing) Scotland
(2008 – Present)
Main Crossing Manager for the 3-tower cable-stay bridge with 650m spans,
the longest span in the world for a 3-tower cable-stayed bridge and also the
longest cable-stayed composite span in the world. For stability of the central
tower crossed cables at midspan have been used, the first time this has been
done for a major long span cable stayed bridge.

Gwangyang Suspension Bridge, Korea (2006)
Project Manager for the detail design of the design and construct tender for
Samsung Construction Ltd for the dual two-lane 1450m main span suspension
bridge. The bridge comprises innovative A-shaped concrete towers and an
orthotropic steel deck.

Western Freeway Sea Link, Mumbai India (2005 – 2009)
Project Director for the concept design and tender documentation for the
12.7km multi-lane sea-crossing bridge between Worli and Nariman Point in
Mumbai.

Incheon Bridge, Songdo, Korea (2005 – 2007)
Project Manager for detail design check for the 12km, dual 3-lane seacrossing bridge between Incheon and Songdo. The bridge comprises of 50m
span low level viaducts, 140m span balanced cantilever approach spans and
800m cable-stayed span.

Machang Bridge, Korea (2005 – 2007)
Project Manager for the construction supervision of the 450m main span
cable stayed bridge in Machang.

Jeokgeum-Yeongnam Bridge, Korea (2003)
Project Manager for the detailed design of the design and construct tender
for LG Construction for the 820m main span suspension bridge. The bridge
located on the Yeosu-Goheung road on the southern coast of Korea has a
main span of 820m and utilises an innovative triangular truss.

Deep Bay Link and Shenzhen Western Corridor Bridge, Hong Kong
(2002 – 2006)
Concept designer for the fast track construction of viaducts and cable-stay
bridge on the 11.4km long dual 3-lane fourth boundary connection between
Hong Kong and Shenzhen, China. The 5.4km land portion is built by the span
by span construction technique using 40m spans and precast segments. The
sea crossing is built by the balanced cantilever construction technique using
75m spans and precast segments. The cable-stay bridge is a single inclined
tower bridge with a main span of 210m and utilises a wide steel orthotropic
box deck.

Stonecutters Bridge Hong Kong (2001 – 2009)
Project Manager for the detailed design of the Stonecutters cable stayed
bridge with a main span of 1018m and the Engineer for the construction
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“Challenges in Construction of
Stonecutters Bridge”. Co-authored
with KITE Steve, IABSE Symposium
Budapest 2006.
Keynote Lecture: Delivery of
Quality Design and Construction
for Bridge Projects. HKIE
International Conference on Bridge
Engineering, November 2006.
“Design and Construction of
Stonecutters Bridge, Hong Kong”.
Co-authored with KITE Steve,
IStructE Contenary 2008 Hong
Kong.

contract. The bridge comprises of two nearly 300m tall single towers, a split
deck of widely separated twin longitudinal boxes and two cable planes in a
semi-fan arrangement. Construction of the bridge commenced in April 2004
and was completed in December 2009.

Sutong Changjiang Road Bridge, China (2001)
Project Director for the preliminary design with the Wuhan Design Institute in
a design competition for this 23km long bridge, which includes a cable-stayed
main bridge (main span 1088m). The cable stayed bridge included three
options – 1200m span, 1088m span and 2 x 600m spans.

Luyang Sea Crossing, China (2001)

“Stonecutters Bridge – Design for
Operation”. Co-authored with
CARTER Matt, IABMAS 2008: The
Fourth International Conference
on Bridge Maintenance, Safety and
Management, July 13-17, 2008,
Seoul, Korea.

Project Director for the preliminary design in a design competition for this
28km long bridge with a cable stayed bridge (200m main span). The cable
stayed bridge included a single concrete tower with the deck constructed by
balanced cantilever method.

“Stonecutters Bridge – Main Span
Erection”. Co-authored with KITE
Steve, TAPLEY Mike, WEST Brian,
SHAM Robin, 17th Congress of
IABSE, Chicago 2008

Project Director for the tender design for the design and build contract for
Hong Kong Construction for a double-decker 2000m long bridge connecting
Taipa with Macau. The main span of 200m is an extradosed bridge in
concrete box construction.

“Stonecutters Bridge – Project
Summary”. Co-authored with KITE
Steve, YEUNG Ngai, IABSE
Symposium Bangkok 2009

Route 8 between Tsing Yi and Cheung Sha Wan, Highways
Department Hong Kong (1999 – 2009)

“Forth Replacement Crossing:
Scheme Design of the bridge”. Coauthored with CARTER Matt, KITE
Steve, SEYWRIGHT Alan, GLOVER
Mike, MINTO Billy, IABSE
Symposium Bangkok 2009

Engineering Manager for the concept and detail design for the dual 3-lane
7km highway and interchanges with high level viaducts and tunnels, also
supporting Highways Department in preparing the design brief for the
international design competition for the Stonecutters Bridge which has a
cable-supported span of over 1,000m. The project was completed in 2009.

“Forth Replacement Crossing Design for safe maintenance and
management”. Co-authored with
KITE Steve, CARTER Matt, IABMAS
2010, Philadelphia USA

KCRC West Rail Yuen Long Section (DD200) Hong Kong (1998 –
2003)

“Design of the Forth Replacement
Crossing, Scotland, UK”. Coauthored with KITE Steve, CARTER
Matt, IABSE Symposium Venice
2010.
“Forth Replacement Crossing: A
probabilistic ship impact design to
the Eurocode”. Co-authored with
CARTER Matt, KITE Steve, IABSE
Symposium Venice 2010.
“Hong Kong Zhuhai Macao Link”.
Conference on Structural Marvels,
Singapore, December 2010.
“Review of Recent Long Span Cable
Supported Bridges across Estuaries
and Straits and Proposals for
Application to Future Crossings”.
Co-authored with CARTER Matt,
Sixth Symposium on Strait
Crossings, Norway, June 2013.
“Temburong Bridge Brunei, Design
of Two Cable-stayed Bridges”. Co-

Third Macau – Taipa Bridge, Macao (2001)

Engineering Manager for the detailed design and construction supervision of
multi-disciplinary project with 9km of twin railway viaducts, 3 elevated
stations each 400m long, and 3km of light rail system (HK$13 billion). This is
the longest viaduct structure under a single D&C assignment in Hong Kong
with unique measures for noise attenuation to comply with EPD
requirements. The project required extensive infrastructure upgrading and
re-provisioning of road works, drainage and utilities along the mainline
corridor through the urban and semi-urban areas of Yuen Long and Long Ping.
5 public transport interchanges totalling 7ha are also included with
infrastructure provisions for 30 residential towers and commercial
development. The project was completed in December 2003.

1985 – 1998
Arup UK – London
Channel Tunnel Rail Link (High Speed 1), UK (1996 – 1998)
Engineering Manager for the concept and detail design of civil engineering
structures on the 106km long high speed railway built between London and
the Channel Tunnel. The structures comprise two major underground
stations, cut and cover tunnels, and over 170 rail and road bridges including
the 152m main span Medway balanced cantilever bridge. The bridges are of
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authored with HOOTON Martin,
MONEYPENNY Kelvin. IABSE
Symposium Madrid, September
2014
“Temburong Bridge Brunei,
Aesthetic Design to Principles of
MIB”. Co-authored with CHIN Kok
Kong, CARTER Matt, IABSE Spring
Conference, Nara Japan, May 2015
“Design and Construction of SeaCrossing Bridges- A Review”. MultiSpan Large Bridges Conference,
Porto Portugal, July 2015
“Temburong Bridge Brunei,
Feasibility Study”. Co-authored
with CARTER Matt, YIP Sammy,
IABSE Conference Geneva,
September 2015
“Design of Large Bridges for Ease
of Inspection and Maintenance
and Safety against Ship Impact’.
IABMAS Conference, Foz de Iguacu
Brazil 2016

various types including widening and strengthening of existing road and rail
bridges.

Thames Gateway Bridge, London (1997 – 1998)
Engineering Manager for the concept design of 1,400m long, high level cable
supported bridge spanning the mouth of the Thames River next to the
London City Airport. The suspension cables for the four back to back 250m
spans are self-anchored. The decks were envisaged to be assembled at
ground level complete with pylon and stays and lifted into position a full span
at a time.

Hulme Arch Bridge Manchester (1994 – 1996)
Design Leader for concept and detail design of the competition winning and
award-winning cable-stayed arch road bridge. The 52m span composite deck
is supported by a unique diagonal parabolic arch made from a tapering
trapezoidal steel box section to create a landmark structure. This bridge has
won numerous awards due to its outstanding engineering and architectural
features and was awarded the Millennium Product Status recognising its
innovation, creativity and pioneering qualities within the bridge field.

Øresund Crossing Denmark - Sweden (1994 – 1996)
Member of the competition winning design team and subsequently Project
Director in London for the design and preparation of illustrative and definition
drawings for the 10km long bridge section of the 17km long Øresund Crossing
between Denmark and Sweden carrying road and rail traffic. The 140m
approach spans to the main cable-stay navigation span of 490m, comprise a
double deck composite truss with dual 2-lane motorway on the top and twin
railway tracks below. The main span is also a composite truss with an
orthotropic lower deck.

Kuala Lumpur STAR Light Rapid Transit System Phase II Malaysia
(1993 – 1996)
Structures Manager for concept and detail design of 7.2km viaducts and
bridges comprising part of the 15km Phase II system. Viaduct bridge types
are precast concrete segmental balanced cantilever and steel-composite
construction and push-launched steel truss bridge of 90m spans.

Ludgate Railway Works, London (1986 – 1992)
Project Director for major project including re-alignment of tracks,
construction of new cut and cover station, railway viaduct, strengthening and
widening of bridges, development buildings over the railway, roads, tunnels,
utility diversions, building and communication services.

Second Severn Crossing UK (1988)
Design Leader for detailed tender scheme design of superstructure for 4km of
externally post tensioned segmental cantilever box girder structure with
spans ranging from 60 to 120m.

Involvement in major highway and railway bridges in Hong Kong
(1992 – 1997)
- Ground Transportation Centre Viaducts at Chek Lap Kok Airport (1993 1997) - Concept and Design Leader for prestressed concrete box girder
highway and MTRC viaducts comprising part of the Ground Transportation
Centre at the new Airport.
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- Ting Kau Bridge (1993) - Concept and Design Leader for the tender design
of the precast concrete box girder viaduct approach to the main bridge,
with pier heights in excess of 50m.
- MTRC Rambler Channel Bridge (1994) - Design Leader for the winning
tender by Dragages for the design and build double deck precast concrete
segmental balanced cantilever bridge with spans of 80m.
- Route 3 Kwai Chung Viaduct (1993) - Design Leader for alternative design
of viaduct for Dragages, based on precast prestressed U-beams. The piling
quantities were reduced by 70% in comparison to the conforming design.
- MTRC Tsing Yi Viaduct (1992 - 1996) - Concept and Design Leader for the
detail design of MTRC Tsing Yi multi-level prestressed concrete box girder
viaduct for the Lantau and Airport Line.
- Tuen Mun Road Widening (1994 - 1996) - Bridge leader for widening of
bridges on the 8.5 km dual 3-lane highway.
- MTRC Sea Channel Bridge (1992) - Value Engineering Design of the Sea
Channel bridge for the Lantau and Airport line. The proposed push
launched box girder bridge was adopted by MTRC.
- Kap Shui Mun Bridge and Ma Wan Viaduct (1992 - 1993) - Design Leader
for the tender design for Gammon Construction Ltd for the 408m span
cable-stayed bridge. Both the bridge and the viaduct were designed in
precast prestressed segmental concrete construction, to carry the road
and rail access to the new Chek Lap Kok airport.

M40 Warwick-Oxford Motorway UK (1985)
Detail design of over and under bridges in prestressed concrete on the M40
Motorway

1984 – 1985
Gammon Construction Co Ltd Pakistan
Detail design of multi-storey building in Jeddah, Saudi Arabia

1982 – 1984
Arup Hong Kong
- Mass Transit Railway Corporation Chai Wan Depot, Hong Kong - Detailed
design of access bridges.
- Tuen Mun Park, Phases I and II and Old Peak Road/May Road
Improvement Scheme - Preliminary and detailed design of bridges.
- Hong Kong Air Cargo Terminal Extension, Hong Kong (1982 - 1983) Detailed design of access bridges.

1979 – 1982
Arup Nigeria – Ibadan
- Imo River Bridge Nigeria (1980 - 1982) - Preliminary and detailed design of
2-lane continuous 810m long segmental balanced cantilever box girder
bridge of 80m spans.
- Upuoko-Eket Opobo Road Nigeria (1979 - 1981) - Preliminary and detailed
design of 2-lane continuous prestressed twin rib bridges.
- Irele - Ojuala Road Nigeria (1979 - 1981) - Preliminary and detail design of
2-lane continuous reinforced concrete swamp crossings, 910m and 630m
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long.
- Oru Junction Flyover Nigeria (1979 - 1981) - Detailed design of 2-lane
precast prestressed concrete girder bridge.

1977 – 1979
Arup Nigeria – Numan
Numan Bridge and Approaches Nigeria (1977 - 1979) - Principal Resident
Engineer for dual 2-lane 540m long prestressed concrete bridge of 60m spans
across the River Benue and 3Km of approach roads.

1975 – 1977
Arup UK – London
- North Shahestan Motorway, Tehran, Iran (1975 - 1977) - Preliminary
studies and initial design of bridges and cut and cover tunnels for the dual
3-lane motorway.
- Newcastle Mass Transit Railway (1975 - 1977) - Detailed design of the
continuous prestressed concrete 220m long channel shaped twin track
Crossgate railway viaduct.

1973 – 1975
Arup Malaysia – Kuala Lumpur
Jerangau-Jabor Road Malaysia (1973 - 1975) - Senior Bridge Engineer for
preliminary and detailed design of 16 No. prestressed twin rib bridges for the
Asian Development Bank funded project.

1971 – 1973
Arup UK – London
Bishopthorpe bridge, York Bypass UK (1971 - 1973) - Preliminary and detail
design of dual 2-lane 240m long, 45m spans, parabolic section box girder
bridge.

1970 – 1971
Imperial College London
Msc Course

1969 – 1970
Arup UK – London
Doornhoek Box Girder Bridge, S. Africa (1969 - 1970) - Foundation design of
the box girder bridge.

1967 – 1969
Christiani & Nielsen Contractors, UK – Section Engineer
M5 Midland Links Motorway - Section Engineer on site for construction of
dual 3-lane steel-concrete composite viaducts and high retaining walls
comprising part of the M5 motorway.

1966 – 1967
Architectural Association School of Architecture London
1/2018

Design Studies
1964 – 1966
Kenchington, Little & Partners, London – Engineer
- Camden Library and Shaw Theatre, London (1964 - 1966) - Project
Engineer for multi-storey building complex comprising offices, library and
theatre.
- College of Further Education, Poole (1964 - 1965) – Project Engineer for
structural design of school complex.

1962 – 1964
Associated British Consultants, Chittagong, Bangladesh (East
Pakistan) – Design Engineer
Structural Engineer for design of :
- Fish Freezing Plant
- Rayon Manufacturing Plant
- Eye Hospital
- Multi –storey building in Dhaka

Employment History
1998 – present : Director, Arup Hong Kong
1994 – 1998 : Director, Arup UK
1986 – 1994 : Associate Director, Arup UK
1985 – 1986 : Senior Bridge Engineer, Arup UK
1984 – 1985 : Senior Engineer, Gammon Construction Pakistan
1982 – 1984 : Senior Bridge Engineer, Arup Hong Kong
1977 – 1982 : Senior Bridge Engineer, Arup Nigeria
1975 – 1977 : Senior Bridge Engineer, Arup UK
1973 – 1975 : Senior Bridge Engineer, Arup Malaysia
1971 – 1973 : Bridge Engineer, Arup UK
1969 – 1970 : Bridge Engineer, Arup UK
1967 – 1969 : Section Engineer, Christiani & Nielsen
Contractors UK
1964 – 1966 : Structural Engineer, Kenchington Little &
Partners UK
1962 – 1964 : Structural Engineer, Associated British
Consultants Bangladesh (East Pakistan)
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Bridges to Prosperity envisions
a world where poverty caused by
rural isolation no longer exists.
We work along side communities
and in partnership with governments to construct footbridges
over impassable rivers, connecting people with schools, markets, and hospitals - the critical
resources they need to thrive.
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18%
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in healthcare
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Join us to create safe access for
isolated communities around the world!
Learn more at:

www.bridgestoprosperity.org
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Intelligent Engineering Solutions

MERSEY GATEWAY

6 No. R-1900 series (1900 tn*m) . formwork travellers and 2 No.wing
travellers for the approaches for the construction of a cable stay bridge

ATLANTIC BRIDGE (PANAMA)

4 No. R-1900 series form travellers for the construction of a cable stayed
bridge -Assembly stage-

VIADUCT OVER TAJO RIVER (HSR - SPAIN)

Pair of tri-hinged formwork travellers for compressive arch
construction (324 m free span)

RAILWAY ARCH BRIDGE OVER ALMONTE RIVER (HSR -SPAIN)

Special equipments (4 formwork travellers) for the execution
of the arch bridge (384 m free span)

M1-70-S: PUMAREJO BRIDGE, COLOMBIA

APPROACHING MARGINS…
CONNECTING THE WORLD!

L-MB120 | Clear spans up to 120 meters

NEW LIMITS | RHYTHM |
TAILOR-MADE SOLUTIONS |
STATE OF THE ART TECHNOLOGY

MB30

MB60

MB90

Partnership and promotion of your company
in our magazine e-mosty
Basic price for Annual Partnership is 990 EUR a year plus VAT.
For this money you will get:
-

A logo on the main page on our website.
1 page interactive presentation of your company in every issue.
Your logo and / or the name of your company on every publication
and output we release.
In compliance with our Editorial Plan we can also publish one
technical article during the year (which we can help you prepare).

Both the price and the extent of cooperation are fully negotiable.

Additional Information
The magazine e-mosty (“e-bridges”) is an international, interactive, peer-reviewed magazine
about bridges published quarterly on www.e-mosty.cz
It is open access with a possibility to subscribe.
It was established in April 2015 and its first issue was released on 20 June 2015
as a bilingual Czech – English magazine aimed mainly for Czech and Slovak bridge engineers.
Very quickly it reached an international readership. In 2016 we extended the already existing Czech editorial
board by two bridge experts from the UK, and in 2017 two colleagues – from the USA and Australia – joined us.
Since December 2016 the magazine has been published solely in English.
The readership is increasing very fast and we have readers worldwide. We already have more
than 200 subscribers who receive new issues automatically – achieving this number after only six months
(We started offering free reader subscriptions in Spring 2017).
Each issue now has hundreds of readers, downloads and very positive feedback.
Many of our readers share the magazine in their companies and among their colleagues
so the final number of readers is much higher. Generally the readership has reached almost 10 000 in two years.
Most importantly the readership covers our target segment – managers in construction
companies, bridge designers and engineers, universities and other bridge related experts.
We also know that the readers usually go back to older issues.

www.e-mosty.cz

Editorial Plan 2018
e-mosty June 2018
American Bridges.

e-mosty September 2018
Maritime Vessels and other equipment
used for Bridge Construction

e-mosty December 2018
Asian and Australian Bridges.

Your articles, ideas and contributions are welcome!
Please contact us to discuss more details. Thank you.
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