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EDITORIAL

WE ARE PASSIONATE
ENGINEERS, APPLIED
RESEARCHERS AND
ATTENTIVE DISCUSSION
PARTNERS.

S

ince 1956, VSL has offered its clients reliable systems and
products, competitive solutions and innovative concepts. Our
core business (post-tensioning) has built our global reputation. We have taken an active part in constructing the world’s
most spectacular concrete structures, applying the principles
of post-tensioning, among other techniques, for constructing bridges,
buildings or complex structures. We are passionate engineers, applied researchers and attentive discussion partners.
VSL’s heritage is firmly anchored in the present. Today, we are adapting
our organisation to market realities. Our service offer now comprises five
activities: post-tensioning (core business); bridge construction; foundations
and ground engineering; containment structures and repairs. We feel that
this offer is clearer, while still highlighting our expertise. At the same
time, we proudly underscore our affiliation to the Bouygues Construction
group, a global player in construction and services. Over and beyond a
culture, a history and common values, we are able to provide our clients
with enhanced added value through innovations, technical and pertinent
synergies. In this way, we combine the strength of a large group with the
agility of local businesses.
Today, we are delighted to share with you this new digital review. INSIGHT
will help you become familiar with our service provisions and plunge you
into the heart of VSL solutions, systems and products. This compilation of
the main ongoing (or recently delivered) projects is a living illustration of
our expertise. It is the trademark of our technical excellence. Let there be
no doubt about it – technical know-how is at the core of our trades, and is
the spearhead of our collective success.
The adventure continues, with you, close to you.
This is why we are who we are.
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“Technical know-how
is at the core of our
trades and is the
spearhead of our
collective success.”

Jean-Yves MONDON
VSL CEO
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BUSINESS LINE

CORE
BUSINESS

T

he reputation of VSL is rooted in post-tensioning. This
specialist construction technique is the basis of our
success and is strongly associated with the VSL brand.

We have never ceased to innovate since the time we first used
post-tensioning on a bridge project (pont des Cygnes, Switzerland) back in 1956. Today, the eﬀectiveness of our systems
is recognised worldwide and has played a key role in many
outstanding projects.
While mastering post-tensioning for bridges, we have also
developed various associated techniques for the most
challenging structures and applications. Examples
include long-span post-tensioning for ﬂoor slabs in
buildings and slab on grade for industrial facilities,
ground anchors for geotechnical applications as
well as the VSoL® retained earth wall system.
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CORE BUSINESS

CENTRAL EUROPE
AND MIDDLE EAST

FRANCE

V S O L®

CORE BUSINESS

NEW ROAD FOR SARTROUVILLE

A
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MEXICO

V S O L®

GUSTAVO BAEZ INDUSTRIAL PARK

USE OF VSL BEBO PRECAST
CONCRETE ARCHES
IN COMBINATION WITH VSOL®
REINFORCED SOIL WALLS
FOR A CUT-AND-COVER TUNNEL
200m-long cut-and-cover tunnel
has been built at Sartrouville as
part of a new regional road providing
a link with Montesson. VSL BEBO
precast concrete arches have been
used to build the cut-and-cover section, which
will carry one lane in each direction.
The cut-and-cover tunnel is 6.6m wide and
7.5m high. Its 200m length is made up of
2.5m-long half-arch elements that are installed
on a precast foundation. The VSL BEBO Arch
system minimises the thickness of the arch
components. Even with a vertical height of 7.5m,
the precast arches have a base thickness of just
280mm. Each half-shell element weighs 18.3t
and measures 11m.
The elements were installed using a mobile
crane. The first half of each arch was supported
temporarily on mobile scaﬀolding. The second
section was then installed facing against the
fi rst one, and the scaﬀ olding could then be
removed. The permanent connections were
installed once all the elements of the tunnel

IBERIA, AFRICA, LATIN
AMERICA

were in place. Sealing was carried out once
the final joining had been completed and the
grout had reached its final strength. The sealing
system was applied to all the concrete arches
of the cut-and-cover section. The entire section
was then backfilled and covered with wellcompacted earth fill. Landscaping could then
be carried to suit the local surroundings.
A high speed of construction was achieved
as placement of an arch element took about
30 minutes. This made the VSL BEBO system
very eﬃcient, with 20m of cut-and-cover section
constructed every day.
VSoL® reinforced soil walls with concrete
facings were used for the retaining walls and
for the 2,000m² of wing walls at the exit of
the cut-and-cover section facing Fresnel Road.

DATE
2015
LOCATION
Sartrouville
OWNER
Regional Council of
Yvelines
CLIENT
INGEROP
MAIN CONTRACTORS
COLAS Civil Engineering
DTP

SCOPE OF WORKS
Preliminary studies for the
VSoL® walls and VSL BEBO
arches as well as the final
design
Supply of the arch elements and the foundations for the VSL BEBO
Arch system
Supply of the VSoL®
concrete facing panels
and the galvanised steel
reinforcement
Provision of technical
assistance on site

DATE
2015

CONSTRUCTION OF A VSOL®
RETAINED EARTH WALL
STANDING UP TO 22M HIGH

A

glowing reference from a happy
client led to VSL Mexico being
appointed by a new customer, Parks
Desarrolladora, for the construction
of a VSoL® retained earth wall at
the Gustavo Baez Industrial Park. VSL was
recommended to the industrial park’s owner
following the successful completion of a similar
project.
The park owner’s main goal was to maximise
the area of ﬂ at ground on what was a relatively
small site. The solution was to construct a VSoL®
retained earth wall. This made the best use of
the land while also addressing the challenges
of a site that was diﬃcult to access.
The VSoL® wall system that has been used
combines backfill, polymeric soil reinforcement
and concrete facing panels. The wall has a total
facing area of 7,980m² and a maximum height
of 22m.
VSL’s scope of work on the project extended
beyond the supply of materials and the execution
of the work. Its role also included the provision

of a complete support service, right from the
initial feasibility study through to the detailed
design and the production of the drawings and
specifications. The overall construction time for
the VSoL® wall was ten months.
The VSoL® system is widely recognised as an
innovative and well-proven technique in the field
of retained earth wall construction. As of 2015,
VSL Mexico had successfully completed more
than 50 projects using VSoL®.

LOCATION
Mexico City
CLIENT
Parks Desarrolladora S.A.
de C.V.
ENGINEER/DESIGNER
VSL Corporation Mexico
S.A. de C.V.
MAIN CONTRACTOR
Parks Desarrolladora S.A.
de C.V.

SCOPE OF WORKS
Supply of VSoL® wall
system components
Manufacture of 7,980m2 of
concrete facing panels
KEY FIGURES
— 100,000m of 30kN
polymeric facing panels
— 79,000m of 50kN
polymeric reinforcing
bands
— 59,000m of 70kN
polymeric reinforcing
bands
— 50t of galvanised steel
clevis loop and pins
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CORE BUSINESS

IBERIA, AFRICA, LATIN
AMERICA

GHANA

V S O L®

SCOPE OF WORKS
Precasting of VSoL®
panels and supervision of
wall assembly
Precasting of planks
and edge beams and
supervision of installation
KEY FIGURES
— Maximum wall height:
10m
— Wall surface: 3,943m²
— Length of the bridge:
1.3km
— Precast slabs:
10,000m²

The VSoL® walls have steel ladder reinforcement and a total facing area of 3,943m². VSL was
not only involved in the construction but also
supplied the precast concrete panels that make
up the outer facings of the walls.
One of the reasons why VSL was awarded the
project was that it had successfully completed
a recent similar job in Trinidad and Tobago;
some of the members of the staﬀ were simply
transferred to Ghana. VSL’s employees helped
to establish a good commercial relationship with
the client and managed to conclude the contract
award.
The new interchange at Kwame Nkrumah
Circle represents a major upgrade for Accra’s
infrastructure and will also bring tremendous
safety improvements for both motorists and
pedestrians. There are now traﬃc lights, markings
and improved signage as well as segregation
between pedestrians and motorists – which will
help improve safety for all road users.

1

KWAME NKRUMAH CIRCLE
DATE
2016
LOCATION
Accra

CONSTRUCTION OF A NEW
INTERCHANGE TO HANDLE
OVER 84,000 VEHICLES DAILY

OWNER
Ghana Ministry of Roads
and Highways

2

ENGINEER
Fhecor

1 — VSL was responsible
for precast elements of the
bridge.
2 — The new structure has
been built to handle more than
84,000 vehicles a day.

MAIN CONTRACTOR
Queiroz Galvão, S.A.

T

he Kwame Nkrumah Circle Interchange is an important business
hotspot in the centre of Accra,
which is the capital and largest city
of Ghana. The interchange – named
after the first president of the Republic of Ghana
– has long experienced severe congestion with
lengthy travel times, as its maximum capacity
has been exceeded since the early 1990s.
Construction of a new interchange became
essential as the existing road network was
no longer effective at handling the traffic
challenges of such a busy central location.
The projec t is being under t aken by
Construtora Queiroz Galvão, a Brazilian
contractor. Work started in 2013 and has been
jointly financed with credit from both Brazilian
and Ghanaian governments.
VSL was awarded two packages of work: the
post-tensioning contract for the interchange’s
bridge and the construction of VSoL® retained
earth walls standing up to 10m high. The
composite steel bridge has a total length of
10

1.3km, made up of spans of up to 40m. The
design combines the best characteristics of
steel and reinforced concrete as structural
materials. The major advantages of this bridge
type include ease of construction and the
ability to have longer spans. Most work on the
bridge had to be carried out at night, when
the traﬃc volumes are considerably reduced.
VSL supplied and supervised the installation
of more than 10,000m2 of precast slabs.
Steel
reinforcing
ladders tie the
VSoL® facing
panels into
the soil mass
to resist the
forces that are
generated.

Concrete facings were chosen for the VSoL® retained earth walls.
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CORE BUSINESS

IBERIA, AFRICA, LATIN
AMERICA

MEXICO

POST-TENSION ED SL ABS

KOI TOWER

SUPPLY AND INSTALLATION
OF POST-TENSIONING FOR
MEXICO’S TALLEST BUILDING

M
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IBERIA, AFRICA, LATIN
AMERICA

PORTUGAL

POST-TENSION ING
A N D V S O L®

MARÃO HIGHWAY
DATE
2016

onterrey is situated in Mexico and
is the capital of the state of Nuevo
Leon. As with many of today’s big
cities, Monterrey is known for the
size of its buildings and is now
home to the country’s tallest skyscraper, the
KOI Tower.
The oﬃce, hotel and residential tower - which
stands almost 300m tall - is being developed
by Internacional de Inversiones (IDEI) and built
by Monterrey-based Docsa. Its elegant design is
reshaping the urban skyline, while simultaneously
setting an architectural precedent not only for
Mexico but also for Latin America.
VSL Mexico was appointed by Docsa to
supply and install the post-tensioning for the
tower’s ﬂ at concrete ﬂoor slabs as well as for
the garage levels. In total, VSL Mexico posttensioned 62,500m² of slabs across 53 levels
of the 69-storey structure. The post-tensioning
operation involved the installation of nearly
800t of 0.5” strand.
Post-tensioning was chosen for the project as

CORE BUSINESS

LOCATION
Monterrey
CLIENT
PMP Consultores
ENGINEER/DESIGNER
Thornton Tomasetti
Stark+Ortiz
VSL Corporation Mexico
MAIN CONTRACTOR
Docsa S.A. de C.V.

its use results in thinner concrete sections for
the slabs and longer spans between supports.
Reducing the thickness of each structural ﬂoor
in the building minimised the total weight of
the structure and decreased the ﬂoor-to-ﬂoor
height between levels.
The appointment of VSL Mexico to the project
came about because the client was impressed
by the company’s ability to provide high-quality
post-tensioning components and install them
using specialist, high-performance site teams,
with the support of an unequalled back-up
service. A key priority in the project was to
achieve the utmost reduction in construction
costs and construction time. VSL met the
challenge, and KOI Tower was topped out in
May 2016.

SCOPE OF WORKS
Supply and installation
of all post-tensioning
materials
Installation and tensioning
of the post-tensioning
system in 53 floor slabs
KEY FIGURES
— 787t of PT 0.5" strand
— 78,828 pieces of type
S5N monostrand
anchors
— 78,828 type W5N
wedges

DATE
2015

430T OF POST-TENSIONING
FOR THREE VIADUCTS
AND 14,000M² OF VSOL®
RETAINED EARTH WALLS

LOCATION
Amarante
OWNER
IP Infraestruturas de
Portugal
ENGINEER
JSJ
MAIN CONTRACTOR
OPWAY

T

he Marão Highway is one of the
most important links in northern
Por tugal, crossing the Marão
Mountain through the largest road
tunnel in the Iberian Peninsula. The
road has been designed to connect Highway 4
(A4) in Amarante with the Transmontana Highway in Vila Real.
VSL was awarded the post-tensioning
contracts for three viaducts on the project as
well as the construction of six VSoL® retained
earth walls.
Segmental precast concrete construction
was chosen for the three viaducts. VSL provided
more than 430t of post-tensioning, including
type GC anchorages. The GC anchorage system
was ideal for the project as it meets international
standards and guidelines.
VSL was involved in the design of the retained
earth walls right from the earliest stages of the
project. The client particularly appreciated the
added benefits that VSL’s own VSoL® technology
and expertise brought to the project. The scheme

required the construction of six walls with a total
facing area of 14,000m² and a maximum wall
height of 25m. Polymeric strip reinforcement
has been used to resist the horizontal forces
generated within the earth backfill.
Building the highway in the middle of a
mountain represented a great challenge for
both viaduct and VSoL® wall construction, as
the project involved significant preparatory
earthworks.
VSL supplied
and installed
the posttensioning
system for the
three viaducts,
which have
lengths
between 85m
and 280m.

SCOPE OF WORKS
Supply and installation of
post-tensioning for three
viaducts
Design and construction
of six VSoL® retained
earth walls
KEY FIGURES
— 430t of post-tensioning
for the viaducts
— 6 VSoL® walls
— Total facing area:
14,000m²
— Maximum wall height:
25m
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IBERIA, AFRICA, LATIN
AMERICA

MEXICO

POST-TENSION ED SL ABS

KOI TOWER

SUPPLY AND INSTALLATION
OF POST-TENSIONING FOR
MEXICO’S TALLEST BUILDING

M
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IBERIA, AFRICA, LATIN
AMERICA

PORTUGAL

POST-TENSION ING
A N D V S O L®

MARÃO HIGHWAY
DATE
2016

onterrey is situated in Mexico and
is the capital of the state of Nuevo
Leon. As with many of today’s big
cities, Monterrey is known for the
size of its buildings and is now
home to the country’s tallest skyscraper, the
KOI Tower.
The oﬃce, hotel and residential tower - which
stands almost 300m tall - is being developed
by Internacional de Inversiones (IDEI) and built
by Monterrey-based Docsa. Its elegant design is
reshaping the urban skyline, while simultaneously
setting an architectural precedent not only for
Mexico but also for Latin America.
VSL Mexico was appointed by Docsa to
supply and install the post-tensioning for the
tower’s ﬂ at concrete ﬂoor slabs as well as for
the garage levels. In total, VSL Mexico posttensioned 62,500m² of slabs across 53 levels
of the 69-storey structure. The post-tensioning
operation involved the installation of nearly
800t of 0.5” strand.
Post-tensioning was chosen for the project as

CORE BUSINESS

LOCATION
Monterrey
CLIENT
PMP Consultores
ENGINEER/DESIGNER
Thornton Tomasetti
Stark+Ortiz
VSL Corporation Mexico
MAIN CONTRACTOR
Docsa S.A. de C.V.

its use results in thinner concrete sections for
the slabs and longer spans between supports.
Reducing the thickness of each structural ﬂoor
in the building minimised the total weight of
the structure and decreased the ﬂoor-to-ﬂoor
height between levels.
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costs and construction time. VSL met the
challenge, and KOI Tower was topped out in
May 2016.
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SOUTH EAST ASIA

THAILAND

POST-TENSION ING

GREEN LINE

DESIGN, SUPPLY AND
INSTALLATION OF THE VSL
POST-TENSIONING SYSTEM FOR
150,000M 2 OF SLABS AND BEAMS
SL has designed, supplied and
installed post-tensioned beams
and slabs as part of an industrial
building project in Jalan Buroh,
Singapore. The nine-storey
development was designed to accommodate
more than 380 small factory units together with
790 parking spaces. Because of its industrial
purpose, it has a ﬂoor-to-ﬂoor height of 6m,
a high ﬂoor-loading capacity, access for 40ft
containers on the ground ﬂoor and access for
20ft containers at all levels.
The project’s main contractor was Eng
Seng Lee Construction (ESL), which has been
established in Singapore since the 1970s and
specialises in industrial and residential schemes
for both the private and public sectors. The
company aimed to complete construction of
the superstructure in 15 months.
The VSL post-tensioning system was the
chosen solution as it was ideal for meeting
the tight construction schedule. In addition
to reducing the overall project duration and

CORE BUSINESS

cost, the VSL system also brought additional
advantages compared to other methods, as it
allows the construction of thinner slabs and
reduces the quantities of materials needed.
On this scheme, VSL also used its PTPLUS® flat ducts – which had never before
been employed in Singapore. This type of duct
minimises the eccentricity of the tendons, thus
improving the eﬀ ectiveness of the stressing
system.
The work, which started in July 2014 and
completed in October 2015, involved the
installation of 1,150t of 12.9mm strands over
an area of 150,000m2. Detailed planning and
good organisation of resources were also crucial
factors for completing the project in line with the
schedule of the main contractor, with whom VSL
has built a solid working relationship through
the years.

DATE
2014-2015
LOCATION
Singapore
CLIENT
Publique Realty (Jurong)
Pte Ltd
ENGINEER/DESIGNER
Engineers Partnership LLP,
Singapore
MAIN CONTRACTOR
Eng Seng Lee Construction
Co Pte Ltd

SCOPE OF WORKS
Design, supply and
installation of the VSL
post-tensioning system
KEY FIGURES
— 150,000m2 of slabs and
beams
— 1,150t of strands

POST-TENSIONING WORK
FOR THE EXTENSION
OF AN ELEVATED METRO LINE

T

he Green Line (also known as the
Sukhumvit Line) is one of two routes
that make up Bangkok’s first elevated mass transit rail system (BTS),
which opened in 1999. At present,
the Green Line is 22.25km long and runs across
the city centre from Mo Chit to Bearing. However, the line is currently being extended both
north and south. The project is part of a major
scheme led by the Thai Government; the plan
aims to improve the public transport network in
Bangkok – a growing metropolis facing increasing pollution and traﬃc problems. In the south,
the Green Line will be extended from Bearing to
Samut Prakan. The new section will be 12.6km
long and include nine stations.
The project has been awarded to Ch. Karnchang Public Company Limited, a well-established
Thai constructor and developer specialising in
civil works and buildings. The main contractor
chose VSL to carry out post-tensioning work on
the scheme. The two companies had already
cooperated on similar projects and share the

DATE
2013-2015
LOCATION
Bangkok
CLIENT
Mass Rapid Transit
Authority of Thailand
ENGINEER
Green Line Bearing-Samut
Prakan Consultant (GBSC)
DESIGNER
JMI Pacific Ltd.

same commitment to quality. Moreover, back in
the 1990s, VSL had worked on the construction
of the first section of the Green Line. As part of
the extension scheme, VSL has installed more
than 3,350t of strands. The project team was
also responsible for stressing and grouting, as
well as the preparation of shop drawings and
reports on the post-tensioning work.
VSL was involved in the project from October
2013 to November 2015, when its work on site
was successfully completed.

MAIN CONTRACTOR
Ch. Karnchang Public
Company Limited

SCOPE OF WORKS
Supply and installation of
post-tensioning components, including 3,350t of
strands
Stressing and grouting
Preparation of shop
drawings
Production of reports on
the post-tensioning works
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SOUTH EAST ASIA

THAILAND

POST-TENSION ING
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company aimed to complete construction of
the superstructure in 15 months.
The VSL post-tensioning system was the
chosen solution as it was ideal for meeting
the tight construction schedule. In addition
to reducing the overall project duration and
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cost, the VSL system also brought additional
advantages compared to other methods, as it
allows the construction of thinner slabs and
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DATE
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— 1,150t of strands
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he Green Line (also known as the
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that make up Bangkok’s first elevated mass transit rail system (BTS),
which opened in 1999. At present,
the Green Line is 22.25km long and runs across
the city centre from Mo Chit to Bearing. However, the line is currently being extended both
north and south. The project is part of a major
scheme led by the Thai Government; the plan
aims to improve the public transport network in
Bangkok – a growing metropolis facing increasing pollution and traﬃc problems. In the south,
the Green Line will be extended from Bearing to
Samut Prakan. The new section will be 12.6km
long and include nine stations.
The project has been awarded to Ch. Karnchang Public Company Limited, a well-established
Thai constructor and developer specialising in
civil works and buildings. The main contractor
chose VSL to carry out post-tensioning work on
the scheme. The two companies had already
cooperated on similar projects and share the

DATE
2013-2015
LOCATION
Bangkok
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Mass Rapid Transit
Authority of Thailand
ENGINEER
Green Line Bearing-Samut
Prakan Consultant (GBSC)
DESIGNER
JMI Pacific Ltd.

same commitment to quality. Moreover, back in
the 1990s, VSL had worked on the construction
of the first section of the Green Line. As part of
the extension scheme, VSL has installed more
than 3,350t of strands. The project team was
also responsible for stressing and grouting, as
well as the preparation of shop drawings and
reports on the post-tensioning work.
VSL was involved in the project from October
2013 to November 2015, when its work on site
was successfully completed.

MAIN CONTRACTOR
Ch. Karnchang Public
Company Limited
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Supply and installation of
post-tensioning components, including 3,350t of
strands
Stressing and grouting
Preparation of shop
drawings
Production of reports on
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SCOPE OF WORKS
Designing, supplying and
installing post-tensioning
Post-tensioning featuring
the VSL PT-PLUS® duct
system
KEY FIGURES
— Tower height: 314m
— Tower weight: 320,000t
— 326t of post-tensioning

VSL Thailand was selected by Bouygues
Thai, the main contractor, to carry out the posttensioning work required to strengthen these
structures. The project team was responsible
for designing, supplying and installing 326t
of strands to support the “pixels”. VSL has a
proven record on architecturally ambitious
post-tensioning projects where the use of posttensioning allows the construction of large
column-free spaces and overhanging slabs. VSL’s
R & D team works continuously on improving
its post-tensioning system to give architects
ever more aesthetic freedom while delivering
solid and durable structures to owners and
contractors.
The post-tensioning work was carried out
from November 2013 to July 2015 and met the
main contractor’s quality requirements.

1

MAHANAKHON TOWER
DATE
2015

POST-TENSIONING WORK
FOR THAILAND’S TALLEST TOWER

LOCATION
Bangkok
CLIENT
PACE Development
2

ENGINEER
Archetype Group

1 — Post-tensioning was used
to reinforce the cantilevered
slabs.

DESIGNER
Warnes Associates

M

ahaNakhon Tower is one of the
most prestigious and innovative
skyscrapers ever constructed in
Bangkok. It stands 314m-high
- making it the tallest building
in Thailand - and it consists of 77 storeys,
accommodating a multi-level retail centre, a
boutique hotel and 200 apartments, with a ‘sky
bar’ and restaurant located on its top ﬂoors. The
tower, which is in Bangkok’s Central business
district, has been designed to blend in with the
city whose name it bears; MahaNakhon derives
from the Thai for Bangkok - Krung Thep Maha
Nakhon, meaning The City of Angels.
The architectural firm Büro Ole Scheeren
worked with Pace – a prestigious local luxury
developer – to devise a building that appears
to “dissolve” towards its base. The structure
is integrated with a public plaza and oﬀers a
variety of indoor and outdoor retreats for the
city’s residents. The tower melds with the sky
as well as the ground. Some of the residential
ﬂoors are made of ‘pixels’ - structures consisting
16

of glass ‘skyboxes’ that give the apartments
unobstructed views over the city, including the
iconic Chao Phraya River. The features that make
MahaNakhon an architectural landmark also
make it a particularly complex project in terms
of construction, especially for the pixelated
sections. Some 30% of the tower is made up
of cantilevered slabs, supported on only one
of their edges. As a result, they needed to be
reinforced to carry the stresses arising from
permanent and live loads.

2 — The 314m-high tower
will be the tallest building in
Thailand.

MAIN CONTRACTOR
Bouygues Thai

Constructionwise, the
pixelated sections are one
of the tower's
most challenging features.

MahaNakhon accommodates apartments, a hotel and retail facilities.
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SCOPE OF WORKS
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of construction, especially for the pixelated
sections. Some 30% of the tower is made up
of cantilevered slabs, supported on only one
of their edges. As a result, they needed to be
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permanent and live loads.
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Bouygues Thai

Constructionwise, the
pixelated sections are one
of the tower's
most challenging features.

MahaNakhon accommodates apartments, a hotel and retail facilities.

17

CORE BUSINESS

SOUTH EAST ASIA

VIETNAM

POST-TENSION ING

SUNRISE CITY, NORTH TOWERS

T

18

SOUTH EAST ASIA

AUSTRALIA

SLAB ON GRADE

MAINFREIGHT DISTRIBUTION CENTRE

INSTALLATION OF 60,000M
OF POST-TENSIONING
FOR A HIGH-STANDARD
PROPERTY DEVELOPMENT
he construction of the North Towers
is the third phase of the Sunrise City
project, a complex of residential and
commercial buildings in the south
of Vietnam in Ho Chi Minh City, the
country’s largest city. The development consists
of 12 towers ranging in height from 31 to 35
ﬂoors, divided into three blocks – South, Central
and North.
The complex includes 2,200 apartments
and has been designed to provide residents
with a comfortable living environment, with
high-standard facilities and services such as a
swimming pool and restaurants.
Client Novaland - one of Vietnam’s major
property developers - entrusted VSL with the
post-tensioning work for the North Towers. The
two companies had completed other successful
construction schemes together, including the
construction of the Central Towers; this was
their fifth joint project.
For Sunrise City North Towers, VSL’s scope of
works included the design, supply and installa-

CORE BUSINESS

DATE
2015

2

tion of the post-tensioning system for 28 ﬂoor
slabs in each of two towers, from the sixth ﬂoor
to the 33rd. VSL’s Post-Tensioned Slab System
(VSLAB) was used for these ﬂoors, which have a
total area of approximately 60,000m2. Working
on a seven-day cycle, the site team was able to
accelerate the construction process, completing
the work in September 2015.
VSL also provided its expertise to the main
contractor on a variety of technical issues including the use of an aluminium formwork
system instead of a shuttering wooden formwork
system. This time-saving solution had a positive
impact on the overall construction schedule,
which was appreciated by all parties.

LOCATION
Ho Chi Minh City
CLIENT
Novaland Group
ENGINEER
Novaland Group
MAIN CONTRACTOR
American General
Construction Co. Ltd.

SCOPE OF WORKS
Design of post-tensioned
slabs
Supply and installation of
strands
KEY FIGURES
— Floor area: 60,000m2
— 189t of strands

INSTALLATION OF 33,000M 2
OF POST-TENSIONED
SLAB ON GRADE FOR A NEW
INDUSTRIAL FACILITY

M

ainfreight is a global logistics
company; it s ser vices include
transport, air and ocean freight and
warehousing. To support its growing
business, the group has financed
the construction of a new industrial facility
in Epping, a suburb of Melbourne in southern
Australia. The project, awarded to Vaughan
Constructions, comprised the development of
warehouses, external hardstands and roadways
together with the installation of various
services. VSL’s previous experience of working
with the main contractor led to its selection
to design and build a post-tensioned slab on
grade (SOG) pavement for the external heavyduty hardstand of a container storage facility.
VSL’s SOG is a very suitable technology for
industrial structures that have to withstand
heavy loads, intense traﬃc or extreme weather
conditions. Compared to traditional concrete
slabs, the use of post-tensioned SOG reduces
the concrete thickness and the number of
joints. It also decreases the risk of failures

such as cracking or deformations, meaning that
maintenance costs are also reduced. A further
benefi t is that the SOG system enables fasttrack construction, which was one of the clients’
requirements.
For this project, VSL installed 326t of posttensioning in more than 33,000m2 of 340mmthick slab. The work on-site started in August
2015 and was completed as scheduled seven
months later.

DATE
2015-2016
LOCATION
Melbourne
CLIENT
Mainfreight
ARCHITECT
Watson Young
CONSULTANT ENGINEER
Cardno
MAIN CONTRACTOR
Vaughan Constructions

SCOPE OF WORKS
Design of 340mm-thick
post-tensioned slab
Supply and installation of
post-tensioning
Supply and installation
of sleeved dowels at
movement joints
Supply and installation
of 54t of associated slab
reinforcement
KEY FIGURES
— 326t of post-tensioning
— 33,000m2 of PT slab
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NORTH EAST ASIA

CHINA

SLAB ON GRADE

SCOPE OF WORKS
Slab on grade
construction, including
design, supply of materials
and installation
Installation of posttensioning strands
Concreting
KEY FIGURES
— 1,500m2 of slab
on grade
— 31t of post-tensioning
strands

Reinforcing the slabs with the VSL PostTensioning System improves the structure’s
bearing capacity and durability while reducing
the risk of cracking as well as maintenance
costs. In comparison with traditional concrete
slabs, SOG is also faster to build and has a ﬂatter
surface, as well as allowing for increased joint
spacing. Customers also benefit from freedom
of choice in coatings, with a large variety of
options available.
The 400mm-thick concrete slab needed
for the TBEA extra-high voltage transformer
facility was reinforced with 31t of strands. In
addition, 13t of grout and 5,300m of ducts were
used for the project. In spite of the challenging
meteorological conditions and the remoteness
of the site (located more than 4,000km from
Shanghai), VSL managed to complete the project
– which started just 10 days after the contract
was signed – in less than one month.

1

TBEA EXTRA-HIGH VOLTAGE TRANSFORMER FACILITY
DATE
2015

CONSTRUCTION OF 1,500M
OF POST-TENSIONED
INDUSTRIAL FLOOR SLAB

V

SL has gained a strong reputation
as a reliable slab on grade (SOG)
contractor all over the world. This
solution for industrial ﬂ oor slabs
is becoming increasingly popular
in China, where VSL has been carrying out civil
engineering projects for several years. In 2015
the company, in partnership with Yangsen - a
local contractor - had the opportunity to work
on an outdoor SOG project with TBEA Extra
High-Voltage, a well-established Chinese
manufacturer of electrical equipment. The
ﬂ oor slab was needed for a 1,100kV extrahigh-voltage transformer facility in Changji, in
north-west China. The slab measures 66m by
22m - giving an area of almost 1,500m2 - and has
been designed to support a loading of 38t/m2
and to make provision for air-cushioned vehicles.
The construction of the slab was carried out
in October 2015, in diﬃcult weather conditions.
The project team had to cope with snow, strong
winds and low temperatures. In contrast, the
area experiences very hot weather in summer.
20

LOCATION
Changji

2

CLIENT
TBEA Co., Ltd .
2

DESIGNER
New Era (Xi’an) Design
Engineering Co., Ltd.

1 — Post-tensioning
anchorages.
2 — Concreting work in
progress.

MAIN CONTRACTOR
AnGang Construction
Consortium Co., Ltd.
The client was specifically looking for a ﬂoor slab
able to withstand the aggressive meteorological
conditions as well as heavy traﬃc loads. The
structure also had to be highly durable and
suitably ﬂ at.
VSL’s SOG is a solution of choice for industrial
facilities that have to deal with significant
temperature variations that might cause failures
in traditional concrete slabs.

The posttensioning
layout.

An overview of the flat surface of the slab after completion of the work.
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NORTH EAST ASIA

CHINA

SLAB ON GRADE
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NORTH EAST ASIA

HONG KONG

UNDERPINNING

SCOPE OF WORKS
Design, supply, installation,
operation and monitoring of the underpinning
system
KEY FIGURES
— 166 supporting jacks
— 148 hanger jacks
— 5 hydraulic pumps
— 28 steel columns and
jacking groups

MTR SOUTH ISLAND LINE, ADMIRALTY STATION

JACKING SYSTEM FOR
UNDERPINNING A FINGER
PLATFORM OF A MAJOR MTR
STATION

A

dmiralty is one of Hong Kong’s
busiest MTR stations, serving both
the Island and the Tsuen Wan lines.
A major expansion scheme has been
undertaken to transform Admiralty
into a ‘mega interchange’ station by adding links
to two new lines - the Shatin to Central Link and
the South Island Line (East). Extending the MTR
network will reduce road traﬃc congestion and
improve the connections between Hong Kong’s
business district and the city’s outskirts.
Kier-Laing O’Rourke-Kaden Joint Venture
(KLKJV) was appointed in 2011 to carry out
the expansion of Admiralty, including the
construction of three additional levels under
the existing station. One of the most critical
tasks on the project was the underpinning of
the existing Island Line platform to enable the
excavation work to take place underneath.
VSL was involved in the project as specialist
subcontractor, with the responsibility for
designing, supplying, installing, operating
and monitoring the underpinning system.
22

This included 166 hydraulic jacks with 610t
capacity, 148 hydraulic hanger jacks and five
computerised hydraulic pumps as well as a main
control unit. The system featured an Automatic
Deformation Monitoring System (ADMS) provided
by FT Laboratories, a VSL subsidiary.
Underpinning was required to ensure that
the construction of the new interchange station
didn’t have any eﬀ ect on the regular railway
operations. Nor could the project cause any
inconvenience to passengers, road traﬃc or
the surrounding buildings, which include a busy
shopping mall. Another key goal for the main
contractor was that the subcontract should
keep up with the project’s tight schedule.
The underpinning system was designed to
support the existing structure from below,
through the installation of steel coﬃn beams
and composite columns to allow the rock
beneath to be removed.
To achieve this, VSL installed between four
and eight hydraulic jacks at the top of each
column supporting the underpinning beams.

DATE
2014-2016
LOCATION
Hong Kong
CLIENT
MTR Corporation
ENGINEER
MTR Corporation
CONTRACTOR'S
DESIGNER
Benaim/Aurecon
INDEPENDENT CHECKING ENGINEER
Arup

Key reasons for choosing this system included
the way it enables precise load transfer and
displacement control by the use of synchronised
jacking. In addition, the system had the ability
to maintain accurate levels after load transfer
during the various excavation stages.
The pressure and displacements of the jacks
were monitored from a centralised control
station, which was also connected to the ADMS
level monitoring system. Constant monitoring
of the data enabled full control, with manual
or automatic adjustments being made to keep
within the required parameters. The ADMS liquidbased level monitoring system supplied by FT
consisted of a series of monitoring chambers
mounted on top of each column to measure
displacements during the jacking operations.
It was the first time that a fully-automated
jacking system with ADMS had been used in
Hong Kong. The associated specialist software,
developed by VSL together with a Swiss partner,
was thoroughly tested - including by the client,
the main contractor and the consultants and proved its eﬀectiveness. Several back-up
solutions were also put in place in order to
prevent any major technical problems during
jacking operations. For example, mechanical
lock nuts and hydraulic isolation valves were
installed on each jack, and the hanger jacks
that were used to suspend the columns before
installing the main solid ram jacks were designed
to support a double load in case of any hydraulic
leakage.
Site conditions were particularly challenging,
as the work had to be carried out inside a
confined space, which was very humid and where
temperatures reached 40˚C. In spite of this, VSL
achieved the target of completing the project in
23 months with zero reportable accidents and
was given the “Subcontractor Safety Award” by
the client, MTR Corporation.

1

2
1 and 2 — Elevation view, with
supporting jacks and hanger
jacks.

MAIN CONTRACTOR
Kier-Laing O’Rourke-Kaden
Joint Venture

A rendering of the proposed extension of Admiralty station.
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NORTH EAST ASIA

HONG KONG

UNDERPINNING

SCOPE OF WORKS
Design, supply, installation,
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system
KEY FIGURES
— 166 supporting jacks
— 148 hanger jacks
— 5 hydraulic pumps
— 28 steel columns and
jacking groups
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the Island and the Tsuen Wan lines.
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undertaken to transform Admiralty
into a ‘mega interchange’ station by adding links
to two new lines - the Shatin to Central Link and
the South Island Line (East). Extending the MTR
network will reduce road traﬃc congestion and
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business district and the city’s outskirts.
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the existing Island Line platform to enable the
excavation work to take place underneath.
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designing, supplying, installing, operating
and monitoring the underpinning system.
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during the various excavation stages.
The pressure and displacements of the jacks
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within the required parameters. The ADMS liquidbased level monitoring system supplied by FT
consisted of a series of monitoring chambers
mounted on top of each column to measure
displacements during the jacking operations.
It was the first time that a fully-automated
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developed by VSL together with a Swiss partner,
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the main contractor and the consultants and proved its eﬀectiveness. Several back-up
solutions were also put in place in order to
prevent any major technical problems during
jacking operations. For example, mechanical
lock nuts and hydraulic isolation valves were
installed on each jack, and the hanger jacks
that were used to suspend the columns before
installing the main solid ram jacks were designed
to support a double load in case of any hydraulic
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NORTH EAST ASIA

PHILIPPINES

HEAVY LIFTING

SHANGRI-LA AT THE FORT, MANILA

HEAVY LIFTING
AND LOWERING TO REPLACE
TWO TRANSFORMERS

S
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IBERIA, AFRICA, LATIN
AMERICA

TRINIDAD AND TOBAGO

V S O L®

SIR SOLOMON HIGHWAY EXTENSION
DATE
2016

hangri-La at the Fort, Manila, is a
new hotel and residential complex
in Bonifacio Global City, a newdeveloped financial district located
in the metropolitan region of Manila.
The property consists of luxurious guestrooms
and apartments; it also houses shops and a
leisure centre, Kerry Sports Manila. The building
accommodating Shangri-La at the Fort, Manila
is a 250m-high tower, and the development is
being certified to the LEED (Leadership in Energy
and Environmental Design) standard.
The client appointed VSL to carry out a
specialist heavy lifting task on the project. The
work consisted of replacing two transformers
located on the 40 th ﬂoor with two brand-new
transformers lifted up from ground level. The
diﬀerence in level between the two ﬂoors was
about 150m.
The client’s aim was to carr y out the
replacement safely and on time. These objectives
were met using VSL Heavy Lifting strand jacks
for the lifting and lowering operations. The

CORE BUSINESS

system is compact, safe and easy to handle. It
can be used in combination with a mini jacking
frame, meaning that it can be employed even
in restricted areas. This made it particularly
suitable for the Shangri-La at the Fort, Manila
project, as there was no room to install more
cumbersome lifting equipment – such as derricks
or tower cranes.
All the equipment had to be transported to
the 40th ﬂoor in a goods elevator, and so the
heavy lifting components had to conform to
limitations in terms of size and weight.
In spite of these constraints, VSL’s project
team managed to meet the tight schedule. The
whole project was completed in just ten days
– including the equipment’s mobilisation and
dismantling.

LOCATION
Metro Manila
CLIENT
Shangri-La at the Fort,
Manila

SCOPE OF WORKS
Design and assembly of
the lifting frame
Installation of the strand
jacking system, including
load testing
150m lifting and lowering
operations to replace two
transformers

SUPPLY AND INSTALLATION
OF PRECAST BEAMS, SLABS
AND VSOL® REINFORCED
EARTH WALLS

T

he extension of the Sir Solomon
Hochoy Highway to Point Fortin
is the largest and most complex
infrastructure development that
has ever been undertaken in Trinidad
and Tobago. The project involves the design and
construction of a new highway from Golconda
to the Dunlop Roundabout in Point Fortin to
improve links between the city of San Fernando
and southern towns such as Debe, Penal, Siparia,
Fyzabad and La Brea as well as Point Fortin.
The highway has been designed to international
motorway standards and comprises 47km of
four-lane dual carriageway and a further 2.5km
of two-lane roads.
Main contractor OAS and VSL had worked
together on previous projects. VSL’s proven track
record and expertise in building retained earth
walls using its VSoL® system set the company
apart from its competitors during contract
negotiations.
VSL’s roles covered two key aspects of
the project: VSoL® reinforced earth walls and

the precast beams and slabs for overpasses.
Responsibilities included optimisation of the
detailed design together with precasting,
assembly and post-tensioning of all the beams
and slabs; and all stages of work for the steelreinforced VSoL® walls, from developing the
design and methods through to casting of the
panels, handling and assembly.

DATE
2016
LOCATION
San Fernando
OWNER
NIDCO - National
Infrastructure
Development Company
ENGINEERS
AECOM
VSL
MAIN CONTRACTOR
OAS

SCOPE OF WORKS
Supply and installation
of VSoL® retained earth
walls, including precasting of the panels and
assembly
Precast beams and slabs
for overpasses, including
assembly on site
KEY FIGURES
— 9,667m² precast slabs
— 5,079m precast
post-tensioned beams,
— 5,485m² VSoL® walls
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CORE BUSINESS

CENTRAL EUROPE
AND MIDDLE EAST

RUSSIA

STAY CABLES AND
HEAVY LIFTING

SCOPE OF WORKS
Supply and installation of
stay cables
Design and coordination of
the fabrication of the fork
anchorages
Heavy lifting: sliding of the
canopy segments
KEY FIGURES
— Diameter of steel roof:
286m
— Length of stay cables:
30m-50m
— Sliding of 15 roof
segments
— Weight of segment:
800t-1200t

ZENIT ARENA

PROVISION OF STRUCTURAL
AND HEAVY LIFTING SERVICES
FOR AN INNOVATIVE
CABLE-STAYED ROOF

A

new flagship football stadium is
under construction for FC Zenit
for the 2018 FIFA World Cup.
The 56m-high stadium in Saint
Petersburg will have a capacity of
almost 70,000 spectators, which meets the
requirements for hosting semi-final matches.
The sophisticated 286m-diameter steel roof is
supported by eight inclined steel pylons, each
equipped with five VSL SSI 2000e stay cables.
The cables vary in length between 30m and 50m.
The system is designed to give the impression
that the roof is ﬂoating over the stadium. The
combined use of the stay cables and pylons
serves to keep the structure steady under
diﬀerent snow and wind loads as well as during
seasonal temperature variations.
The stay cable system has also included
VSL’s first application of VSL fork anchorages.
The anchorages are positioned on top of the
pylons to transfer the forces to the pylon and
consequently stabilise the roof. The strands are
connected to the anchor head using wedges with
26

proven fatigue performance. The forks were
designed specifically for this project by VSL
Technical Centre and manufactured in Poland.
The key challenge for the Polish manufacturer
was to find an alloy that could resist the
extremely low temperatures of Russian winters.
The project’s stay cable contract was particularly
challenging for VSL, not only because of the
roof’s weight but also because of the need to
consider that the roof will often be covered by
snow in winter, when the snow may weigh as
much as the roof.

DATE
2016

Installing the stay cable system on the roof
was more challenging than for similar work on a
bridge. Work had to be carried out on the curved,
corrugated roof instead of the ﬂ at working
platform of a bridge.
VSL was also awarded the heavy lifting contract for sliding 15 of the roof’s 16 segments.
The segments, which weighed between 800t and
1200t and measure 60m by 70m, had to be lifted
from ground level and then slid into their final
positions at roof height. The diﬀerent distances
between the inner and outer rings meant that
precise synchronisation of the strand jacks was
needed. The longest launching distance was
340m, which gradually reduced with each new
segment. The 16th and final segment was simply
lifted up to the roof by crane and put in place.
VSL’s award of the contracts for the stay
cable system and the heavy lifting stemmed
from the excellent relationship it had already
established with the project’s designers on
previous successful projects. In addition, VSL’s
extensive track record in bridge building helped
secure the project award, as the technologies
used in erecting stadium roofs are not
substantially diﬀ erent from those needed in
bridge construction.

1

LOCATION
Saint Petersburg
CLIENT
City Authority of Saint
Petersburg

2

DESIGNER
Institute Giprostroymost Saint Petersburg

1 — View of the stadium
from the cable-stayed bridge
across the Petrovsky Fairway,
another project in which VSL
took part in 2016.

MAIN CONTRACTOR
Transstroy Engineering
Corporation SPb LLC/OAO
“Metrostroy”

2 — VSL stay cables have been
installed on the roof.

The stadium
will be
called Saint
Petersburg
Stadium
during the
2018 FIFA
World Cup.

View of the Zenit Arena during construction.
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CENTRAL EUROPE
AND MIDDLE EAST

RUSSIA

STAY CABLES AND
HEAVY LIFTING
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Institute Giprostroymost Saint Petersburg

1 — View of the stadium
from the cable-stayed bridge
across the Petrovsky Fairway,
another project in which VSL
took part in 2016.

MAIN CONTRACTOR
Transstroy Engineering
Corporation SPb LLC/OAO
“Metrostroy”

2 — VSL stay cables have been
installed on the roof.

The stadium
will be
called Saint
Petersburg
Stadium
during the
2018 FIFA
World Cup.

View of the Zenit Arena during construction.
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CORE BUSINESS

UNITED KINGDOM, USA,
CANADA AND INDIA

UNITED STATES

POST-TENSION ING

SCOPE OF WORKS
Design of two “sky mats”,
or transfer slabs
Design of hanging columns
and sky hook beams
Design of custom bearing
plates
Use of double-headed
studs
KEY FIGURES
— Length cantilever:
15.2m
— First transfer slab:
697m²/86t of PT
stand
— Second transfer
slab: 687m²/50t of
PT strand

SURF CLUB MIAMI BEACH
DATE
2016
LOCATION
Miami Beach

BESPOKE POST-TENSIONING
DESIGN SOLUTIONS
FOR A CHALLENGING SITE

OWNER
Fort Capital
ARCHITECTS
Richard Meier & Partners
Architects LLP
Kobi Karp Architecture &
Interior Design (KKAID)

S

outh Florida’s Surf Club opened in
1930 in a prime location on Miami
Beach. The owners were keen to
restore the historic club to its
former glory and embarked on a
revitalisation project to add apartments and a
five-star hotel in a new nine-storey extension
cantilevered out over the existing structure.
Investigations led to the discovery that the
original structure could not support any
additional loads. As a result, the new addition
had to be built around the existing building. A
primary concern was that views from the ground
level should remain unchanged. This led to the
development of an innovative solution using two
hanging columns supported by the roof.
Building around and above the historic building
was a considerable engineering challenge.
The project’s engineer selected Structural
Technologies/VSL as a design consultant for
the post-tensioning, including the “sky mats” transfer slabs - as well as “sky hook” beams
and the hanging columns that would be used
28

to support the new structure. Reasons for
appointing Structural Technologies/VSL included
its expertise and its ability to provide singlesource accountability in the design, products and
installation of VSL post-tensioning systems. The
two sky mats, or transfer slabs, are 1.83m-thick
concrete slabs with a 15.2m-long cantilever to
support the new nine-storey extension. The
first sky mat – designated B1 – has an area of
697m2 and required more than 86 tonnes of
post-tensioning.

Structural Technologies/VSL designed,
manufactured and installed both bonded PT bars
and bonded VSL multi-strand post-tensioning
systems for the sky mat. The system was
supported by one “super column” and four shear
walls. PT bars were used to control the shear
forces around the column, an approach commonly
carried out for bridges but not normally seen
in buildings. Congestion was avoided by using
specialised shear rails with individual doubleheaded studs in the area around the column
supporting the sky mat.
The second sky mat - B2 - has a total area of
687m2 and used about 50 tonnes of unbonded
post-tensioning. Structural Technologies/VSL
assisted in the 3D modelling in order to finalise
the design solution, which incorporated three
sets of shear walls. The B2 sky mat required
large openings around the shear walls to allow
for services. This caused an issue with punching
shear force. In order to combat this, steel plates
with studs almost as tall as the slab were
designed and embedded in the concrete.
Another unusual aspect of the project was the
design of the “hanging columns” and “sky hook”
beams, which made it possible to retain clear
views from ground level. The hanging columns
began on the fifth ﬂoor and reached up to the
12th ﬂoor; they were supported by the beams
on the roof. These columns have bonded VSL
multi-strand post-tensioning systems. Structural
Technologies/VSL designed and supplied steel
bearing plates for the bottom of each of the
hanging columns.
Structural Technologies/VSL was able to
draw on the full range of VSL products to oﬀer
bespoke post-tensioning solutions designed to
address the project’s numerous challenges and
the site’s congested working area.

1

2
1 — The hanging columns have
bonded VSL multi-strand posttensioning systems.
2 — VSL's products addressed
the project’s numerous
challenges and the site’s
congested working area.

CONCRETE FRAME
CONTRACTOR
Baker Concrete
Construction
ENGINEER OF RECORD
DeSimone Consulting
Engineers
MAIN CONTRACTOR
Coastal Construction
Group

The new
nine-storey
extension is
cantilevered
out over
the existing
structure.

Aerial view of the Surf Club project site during the construction phase.
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CORE BUSINESS

CENTRAL EUROPE
AND MIDDLE EAST

HUNGARY

HEAVY LIFTING

SCOPE OF WORKS
Lifting of steel roof
structure
KEY FIGURES
— Weight: 2,400t
— Dimensions: 80m x
120m x 14m
— Lifting distance: 25m

The client - with the support of the Heavy
Lifting team - designed customised temporary
interfaces for fixing the connections on the roof
structure. A particular challenge came from the
limited tolerances between the columns and
the temporary interfaces. This meant that very
strict supervision was required during the lifting
operation. In addition, the level tolerances at the
12 lifting points were very tight and had to be
constantly monitored using VSL‘s computerised
control system.
Within just six hours the roof was raised by
25m, to its final height. The next step was to
cast the final third of the columns. Execution of
the lifting operation was an important milestone
for the project as it meant that 90% of the shell
construction had been completed.
It was the latest success for VSL Heavy Lifting,
which drew on its comprehensive experience gained over more than 45 years - in lifting the
roof structures of buildings, stadiums and
hangars.

1

SWIMMING COMPLEX
DATE
2016
LOCATION
Budapest

LIFTING OF A 2,400T
STEEL ROOF STRUCTURE

CLIENT
KESZ, Hungary
MAIN CONTRACTOR
Market Epitö zrt., Hungary

2
1 — Temporary structures to
fi x the connecting pieces were
installed directly on the roof.
2 — The limited tolerances
between the columns and the
temporary lifting structures
were challenging.

B

udapest is hosting the FINA
Swimming World Championships
2017. Construction for the major
international swimming event
has had to meet a very ambitious
time schedule, as the decision to hold the
championship in Hungary was made only in 2015.
The new Dagály Swimming Complex near
Margaret Island will be the event‘s primary
competition facility and incorporates 50m
indoor and outdoor pools, an indoor warm-up
pool, an outdoor 50m pool, leisure pools and an
entertainment centre. The steel roof structure,
measuring 80m x 120m x 14m, was assembled
on temporary supports at the first ﬂoor level.
VSL Heavy Lifting was awarded a contract
to raise the roof up to its final height of 44m.
This was the first time that the hydraulic strand
lifting method for lifting roof structures had
been used for lifting roof structures in Hungary.
It was the ideal approach for the project as the
new Swimming Complex is located in a densely
built-up area with limited access. The design of
30

the roof structure had to be adapted to enable
the use of this lifting method.
Reinforced concrete columns were cast in two
stages. At the first stage involved casting two
thirds of each column to allow the installation
of temporary lifting structures.
Two sets of lifting equipment - including two
strand lifting units each - were placed on the
temporary lifting structure of each column,
enabling the roof to be raised on 12 lift ing
points.
The fragile
structure, the
uneven load
distribution
and the tight
tolerances
constituted
a major challenge.

The first time that such construction technology has been used in Hungary, the roof section was assembled on the
ground before being hoisted into position.
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BUSINESS LINE

BRIDGE
CONSTRUCTION

O

ver the past 60 years, VSL has contributed to the
construction of a wide variety of bridge structures all
over the world.

Leveraging our post-tensioning and stay cable systems as well
as heavy lifting capabilities, our expertise covers the full range
of tasks required to build a bridge. This includes feasibility
studies, choice of construction methods and structure
type, each depending on the project constraints, design
of permanent and temporary structures, set-up and
management of precast yards, fabrication and operation
of specialised erection equipment, management of
projects, inspection and maintenance.
While we generally position ourselves as your
preferred bridge partner, we have the resources
to work as a main contractor, providing the
full scope of construction and engineering
services. We strive to bring value and
innovation to our clients for their projects,
thanks largely to our experience gained
from the hundreds of bridges we have
built and the array of techniques we
have mastered, but also and especially
to the strength of our Technical
Centres and the invaluable skills,
imagination and experience of
our people.
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BRIDGE CONSTRUCTION

SOUTH EAST ASIA

AUSTRALIA

BALANCED-CANTILEVER
BRIDGE

SCOPE OF WORKS
Full scope design and
construction of the 540mlong crossing, including
a marine viaduct, an
elevated section and an
at-grade approach
Deck erection over water
using the balanced-cantilever method
Prefabrication and
erection of box-girder
segments for the marine
viaduct’s deck
Foundation and substructure construction
All deck furnishings, pavements and services

BENNELONG BRIDGE
DATE
2014-2016

A DESIGN-AND-BUILD CONTRACT
FOR THE CONSTRUCTION
OF A “GREEN” LINK

V

SL has acted as a main contractor in
a fully-integrated joint venture with
Brady Marine & Civil to carry out
the construction of the Bennelong
Bridge, a marine viaduct stretching
across Homebush Bay in New South Wales, east
coast Australia. The 540m-long link was designed
to provide an alternative route to the existing 8km
road connecting Rhodes and Wentworth Point,
two growing communities in the inner west part
of Sydney. In addition to reducing the travelling
time between these two areas, the Bennelong
Bridge encourages the use of environmentallyfriendly transportation. Indeed, the “green” link
has been designed exclusively for pedestrians,
cyclists, public buses and emergency vehicles – it
is closed to all private cars, taxis, motorcycles
and other vehicles.
The bridge is made up of a bus lane in each
direction and a shared path for cyclists and
pedestrians. It consists of three sections: an
elevated structure at Wentworth Point (150m
long), an at-grade approach at Rhodes (65m
34

LOCATION
Sydney

KEY FIGURES
— Marine viaduct length:
325m
— 99 box girder segments

The viaduct was constructed using the
balanced-cantilever method - meaning that the
deck was built working outwards from the two
sides of each pier. The segments, weighing up
to 72t, were all cast on site and erected using
a 300t crane on a barge.
A diﬀerent method was used for the elevated
structure at Wentworth Point. This consists of a
precast concrete deck slab, 12m to 18m wide,
made up of nine spans built using between
13 and 22 precast planks. This section of the
superstructure is supported by circular columns
with a headstock at each pier location. Finally,
the at-grade approach section involved the
construction of two L-shaped retaining walls
containing an earth-fill pavement.
This publicly owned asset - which was
entirely financed by private stakeholders - was
approved by the Government of New South
Wales in 2013. Detailed design started in May
2014 and construction began in January 2015,
after careful planning and site investigation. The
joint venture managed to stick to the schedule;
the last segment of the viaduct section was
installed on the 1st of October 2015, and the
overall project was delivered in May 2016, with
a public opening ceremony held on the 23rd of
May 2016. Buses were operating on Bennelong
Bridge the following day.

1

CLIENT
Fairmead Business Pty Ltd.
2

DESIGN CONSULTANT
Arup

1 — Erection of the last of the
99 bridge segments.

MAIN CONTRACTOR
VSL – Brady Marine & Civil

2 — The clearance over water
was 5.7m.

long) and the main marine viaduct, which is
325m long and has a clearance of 5.7m over the
water. The 12m-wide deck of the marine section
is supported by five reinforced concrete piers
standing between two abutments on land. In
total, 99 precast concrete box girder segments
were used to construct the five bridge spans which have a maximum length of 68m - with an
additional 20m-long precast plank span at the
Rhodes abutment.
Work in
progress in
August 2015.

The bridge opened to the public in May 2016.
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BRIDGE CONSTRUCTION

IBERIA, AFRICA, LATIN
AMERICA

BRAZIL

SPECIALISED EQUIPMENT

SCOPE OF WORKS
Design of temporary works
(including launching yard,
launching methods, and
temporary modifications
to the steel structure to
allow launching)
Supply of permanent
bearings (dual-function
bearings: temporary role
during launching and
permanent role in service)
Supply of temporary
neoprene pads used for
launching
Supply of special
equipment for incremental
launching (jacks, pumps,
etc.)

EXTENSION OF CARAJAS RAILWAY LINE
DATE
2015-2016

FAST-TRACK CONSTRUCTION
USING INCREMENTAL LAUNCHING

I

ncremental launching and special
dual-function bearings have been
used for the rapid installation of
more than 50 bridge spans as part
of a major rail project serving the
world’s largest iron ore mine.
Carajás Mine is located in the state of Para in
Northern Brazil and is owned by Vale, a Brazilian
natural resources company. One of the things
that makes Vale’s mining business competitive
is its operation of good railroads. At the end
of 2012, Vale was granted an environmental
permit to expand the Carajas line, as a key part
of its plans to increase iron ore production in
the Amazon region.
One of the owner’s main concerns has
been to save as much time on construction as
possible and thus keep the construction costs
to a minimum. The incremental bridge launching
method proved to be the best solution to achieve
these goals.
VSL was appointed as a specialist heavy
lifting contractor by Camargo Corrêa, one of
36

LOCATION
Carajas / São Paulo
OWNER
Vale
ENGINEERS
EGT Engenharia
Figueiredo Ferraz
Progen
MAIN CONTRACTOR
Camargo Corrêa

the top five contracting companies in Brazil. The
work involved the incremental launching of a
total of 52 spans of 25m length for the decks
of three mixed concrete/steel bridges.
VSL’s responsibilities included the provision of
a complete range of services for the planning,
engineering, equipment supply and execution of
the works, which were carried out using VSL’s
hydraulic jack technology.

In addition, VSL supplied and installed “dualfunction” bearings, which were used during the
installation but also remain in service after
completion of the construction, taking on the
role of permanent bridge bearings. This dual
function resulted in shorter construction times
and reduced overall costs.
Mobilisation of equipment and personnel
began on site in October 2015. By December
2015, the first two bridges had been launched
and the decks had been lifted to allow for final
adjustment of the bearings. The launching of
the third bridge was completed in February
2016, which meant that the overall project
was completed one and a half months ahead
of schedule.
The main reasons why VSL was chosen for this
project included its extensive track record of
incrementally launched bridges and the overall
competitiveness of the proposal.

1

Execution of the
incremental launching of
the structures (including
lifting of the decks to
allow for final adjustment
of the dual-function
bearings)
KEY FIGURES
— 208 dual-function
permanent bearings
— 730 temporary
neoprene pads
— 52 sets of 2 SLU-70
jacks (capacity 70t
each)

2
1 — Pot bearings have a dual
function. Initially, they provide
low-friction sliding surfaces
over the piers. Thereafter, they
become permanent bearings.

2 — The launching girder
moves forward onto the next
bridge pier.

STEEL STRUCTURE
SUBCONTRACTOR
Usiminas

The 892kmlong Carajas
Railway runs
from Carajas
to São Paulo.

Aerial view of the construction site, showing the old railway line and the new one under construction.
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role of permanent bridge bearings. This dual
function resulted in shorter construction times
and reduced overall costs.
Mobilisation of equipment and personnel
began on site in October 2015. By December
2015, the first two bridges had been launched
and the decks had been lifted to allow for final
adjustment of the bearings. The launching of
the third bridge was completed in February
2016, which meant that the overall project
was completed one and a half months ahead
of schedule.
The main reasons why VSL was chosen for this
project included its extensive track record of
incrementally launched bridges and the overall
competitiveness of the proposal.

1

Execution of the
incremental launching of
the structures (including
lifting of the decks to
allow for final adjustment
of the dual-function
bearings)
KEY FIGURES
— 208 dual-function
permanent bearings
— 730 temporary
neoprene pads
— 52 sets of 2 SLU-70
jacks (capacity 70t
each)

2
1 — Pot bearings have a dual
function. Initially, they provide
low-friction sliding surfaces
over the piers. Thereafter, they
become permanent bearings.

2 — The launching girder
moves forward onto the next
bridge pier.

STEEL STRUCTURE
SUBCONTRACTOR
Usiminas

The 892kmlong Carajas
Railway runs
from Carajas
to São Paulo.

Aerial view of the construction site, showing the old railway line and the new one under construction.
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BRIDGE

SCOPE OF WORKS
Construction of the bridge
superstructure
Supply, delivery,
installation and operation
of two pairs of modular
form travellers to carry
out segment construction
by the balanced-cantilever
method
Supply, delivery and
installation of posttensioning materials and
anchorage components
Supply, delivery and
placement of 4,786.5m3
concrete for various
bridge elements

MERAGANG FLYOVER
DATE
2014-2016

TWIN-DECK FLYOVER
CONSTRUCTION USING THE
BALANCED-CANTILEVER METHOD

T

he Muara-Tutong highway is one
of Brunei’s main road links. It runs
along the coast from the northern
city of Muara to the south-western
oil and gas centre of Kuala Belait,
one of the country’s major towns. Under a
Brunei Public Works Department initiative,
the highway is undergoing upgrades, including
the construction of various new interchanges.
The main goal of these projects is to improve
accessibility to existing or proposed property
developments.
As part of this scheme, VSL was involved in
the construction of a ﬂyover that is designed
to enhance connections between a 4,000unit housing development in Meragang and
the school and beach located nearby. VSL had
already developed a good working relationship
with the Public Works Department; indeed,
the two entities had cooperated on various
projects, including strengthening, repairs and
post-tensioning works for buildings and bridges.
The Meragang flyover is made up of twin
38

LOCATION
Meragang

KEY FIGURES
— 140.5t of (0.6) strands
— 370 nos. of GC6-12
anchorages
— 246 nos. of GC6-19
anchorages

The project team was also in charge of
other tasks, including: constructing the bridge
superstructure; supplying and installing posttensioning components; as well as supplying,
delivering and placing the concrete for the
superstructure and other bridge elements,
including the parapets. The site team worked
in cooperation with VSL Technical Centre to
deliver a high-quality result. At VSL’s suggestion,
a few adjustments - including optimisation of
the post-tensioning design and modifications
to the construction sequence of the stitches
and parapets - were also implemented in the
project’s design and schedule. These alternative
solutions proved to be eﬀective in terms of time
and cost savings.
The height of the bridge’s sections - between
1.8m and 2.7m - meant that the segments
had to be poured in two stages. To optimise
production, the formwork and rebar details
were standardised, allowing the site team to
develop a smooth working cycle. The project
faced several challenges to the programme and
planning; however the work - which had begun
in June 2014 - was completed as scheduled at
the end of February 2016.

CLIENT
Department of Roads,
Government of Brunei

2

ENGINEER
Bolton Hennessey Sdn Bhd

1 — The twin-deck bridge was
built using the balancedcantilever method.
2 — The site team.

DESIGNER
Hewson Consulting
Engineers Ltd.
decks, each 11m wide and consisting of two
lanes. Both the structures have seven spans
and are 234m long; they are supported by six
piers, positioned between the two decks to
create a monolithic post-tensioned structure.
The cast-in-situ segmental structure has been
built with the balanced-cantilever method, using
two pairs of modular form travellers - safe and
cost-eﬀective equipment that was supplied and
operated by VSL.

1

MAIN CONTRACTOR
Pro-Builder Sdn Bhd

Two pairs
of form
travellers
were used on
the project.

The work was completed in February 2016.
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BALANCED-CANTILEVER
BRIDGE
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Supply, delivery and
placement of 4,786.5m3
concrete for various
bridge elements

MERAGANG FLYOVER
DATE
2014-2016

TWIN-DECK FLYOVER
CONSTRUCTION USING THE
BALANCED-CANTILEVER METHOD

T

he Muara-Tutong highway is one
of Brunei’s main road links. It runs
along the coast from the northern
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oil and gas centre of Kuala Belait,
one of the country’s major towns. Under a
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The main goal of these projects is to improve
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developments.
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the construction of a ﬂyover that is designed
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the school and beach located nearby. VSL had
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post-tensioning works for buildings and bridges.
The Meragang flyover is made up of twin
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LOCATION
Meragang

KEY FIGURES
— 140.5t of (0.6) strands
— 370 nos. of GC6-12
anchorages
— 246 nos. of GC6-19
anchorages

The project team was also in charge of
other tasks, including: constructing the bridge
superstructure; supplying and installing posttensioning components; as well as supplying,
delivering and placing the concrete for the
superstructure and other bridge elements,
including the parapets. The site team worked
in cooperation with VSL Technical Centre to
deliver a high-quality result. At VSL’s suggestion,
a few adjustments - including optimisation of
the post-tensioning design and modifications
to the construction sequence of the stitches
and parapets - were also implemented in the
project’s design and schedule. These alternative
solutions proved to be eﬀective in terms of time
and cost savings.
The height of the bridge’s sections - between
1.8m and 2.7m - meant that the segments
had to be poured in two stages. To optimise
production, the formwork and rebar details
were standardised, allowing the site team to
develop a smooth working cycle. The project
faced several challenges to the programme and
planning; however the work - which had begun
in June 2014 - was completed as scheduled at
the end of February 2016.
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Department of Roads,
Government of Brunei

2

ENGINEER
Bolton Hennessey Sdn Bhd

1 — The twin-deck bridge was
built using the balancedcantilever method.
2 — The site team.

DESIGNER
Hewson Consulting
Engineers Ltd.
decks, each 11m wide and consisting of two
lanes. Both the structures have seven spans
and are 234m long; they are supported by six
piers, positioned between the two decks to
create a monolithic post-tensioned structure.
The cast-in-situ segmental structure has been
built with the balanced-cantilever method, using
two pairs of modular form travellers - safe and
cost-eﬀective equipment that was supplied and
operated by VSL.
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MAIN CONTRACTOR
Pro-Builder Sdn Bhd

Two pairs
of form
travellers
were used on
the project.

The work was completed in February 2016.
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POST-TENSION ING

HOKKAIDO EXPRESSWAY PONKETONAI RIVER BRIDGE

CABLE-STAYED BRIDGE OVER RIVER DRAVA

DESIGN, SUPPLY AND
INSTALLATION OF STAY CABLES
AND FRICTION DAMPERS

DATE
2016

DATE
2014-2015

LOCATION
Beli Manastir/Osijek

LOCATION
Kitami

OWNER
Croatian Highway
Department
ENGINEER
Institut IGH d.d.

SUPPLY OF POST-TENSIONING
MATERIAL FOR A MAJOR
BRIDGE PROJECT

MAIN CONTRACTOR
Viadukt d.d.

A

consortium led by Zagreb-based
contractor Viadukt appointed VSL
for the supply and installation of
VSL Stay Cables and VSL Friction
Dampers for a new bridge over the
River Drava in northern Croatia.
The bridge was designed by Institut IGH and
is the most important structure along the Beli
Manastir to Osijek section of the A5 motorway,
which has been built to ease traffic flows
between northern Croatia and Hungary.
On completion, the new Drava River Bridge
became the longest bridge in Croatia. The bridge
is designed as a cable-stayed composite steel
structure with a main river span of 420m and
semi-prefabricated concrete approaches. Two
75m-tall pylons support the bridge, which is
27.5m wide.
VSL’s scope of work included the engineering
and supply of the stay cable system, comprising
322km of stay cables strands (420 to), HDPE
pipes and 80 sets of anchorages of sizes 6-37,
6-55 and 6-91. The system also included 24 VSL
40

Friction Dampers to prevent excessive cable
vibrations. In total, 322km of galvanised, waxed
and sheathed strands have been installed. VSL
also provided the equipment and supervision for
the installation of the stay cables.
The cable force adjustment work was a
challenging operation as there was not much
space available in the box girder for handling the
heavy multi-strand jacking equipment needed.
VSL was able to draw on the experience of
its staﬀ to carry out this work eﬀectively and
rapidly and thus meet the project schedule.
Another challenge for VSL’s team came from
ﬂooding, which postponed VSL’s arrival on site.
VSL demonstrated its extreme ﬂexibility and
was able to adapt the construction plans.

SCOPE OF WORKS
Engineering services
Supply and installation of
VSL Stay Cables
Supply and installation of
VSL Friction Dampers
KEY FIGURES
— Length of main span:
420m
— Width of the bridge:
27.5m
— Pylon hight: 75m
— 24 VSL Friction
Dampers

V

SL Japan was selected to supply
specialist post-tensioning materials
for a new bridge in Hokkaido, in
Northern Japan, as part of the
construction of a new stretch of
expressway. The 192m-long bridge over the
Ponketonai River consists of two spans of
91m and 101m and is 10.5m wide. It is made of
continuous rigid-frame box girders.
The main contractor, Taisei Corporation - a
major Japanese construction company - had
already worked with VSL on several projects. On
this occasion, VSL was requested to supply two
diﬀerent types of post-tensioning anchorages,
VSL GC and VSL E. The former were used for the
internal longitudinal cantilever and span cables.
The latter were employed for the transverse
prestressing of the upper ﬂ ange of the box
girder. In total, VSL supplied 168 sets of GC
anchorages and 404 sets of E anchorages.
The VSL GC Anchorage system has been
adopted worldwide on many projects; in addition
to ease of handling, customers particularly

appreciate its compliance with international
standards and guidelines. The VSL E Anchorage
oﬀers very eﬃcient load transfer is cryogenically
tested and can even be incorporated into
existing structures.
On top of supplying the post-tensioning
materials, VSL was also in charge of the
rental and maintenance of jacks and pumps
and provided guidance on site regarding the
prestressing and de-tensioning work. Posttensioning works started in 2014 for completion
by the end of August 2015.

CLIENT
Japanese Government,
Ministry of Land,
Infrastructure, Transport
and Tourism
MAIN CONTRACTOR
Taisei Corporation

SCOPE OF WORKS
Supply of post-tensioning
materials, including VSL’s
GC and E anchorages,
for the construction of a
192m-long bridge
Rental and maintenance
of jacks and pumps
Provision of engineering
guidance on prestressing
and de-tensioning
KEY FIGURES
— 168 sets of GC
anchorages
— 404 sets of E
anchorages
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ENGINEER
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SUPPLY OF POST-TENSIONING
MATERIAL FOR A MAJOR
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MAIN CONTRACTOR
Viadukt d.d.

A

consortium led by Zagreb-based
contractor Viadukt appointed VSL
for the supply and installation of
VSL Stay Cables and VSL Friction
Dampers for a new bridge over the
River Drava in northern Croatia.
The bridge was designed by Institut IGH and
is the most important structure along the Beli
Manastir to Osijek section of the A5 motorway,
which has been built to ease traffic flows
between northern Croatia and Hungary.
On completion, the new Drava River Bridge
became the longest bridge in Croatia. The bridge
is designed as a cable-stayed composite steel
structure with a main river span of 420m and
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27.5m wide.
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and supply of the stay cable system, comprising
322km of stay cables strands (420 to), HDPE
pipes and 80 sets of anchorages of sizes 6-37,
6-55 and 6-91. The system also included 24 VSL
40

Friction Dampers to prevent excessive cable
vibrations. In total, 322km of galvanised, waxed
and sheathed strands have been installed. VSL
also provided the equipment and supervision for
the installation of the stay cables.
The cable force adjustment work was a
challenging operation as there was not much
space available in the box girder for handling the
heavy multi-strand jacking equipment needed.
VSL was able to draw on the experience of
its staﬀ to carry out this work eﬀectively and
rapidly and thus meet the project schedule.
Another challenge for VSL’s team came from
ﬂooding, which postponed VSL’s arrival on site.
VSL demonstrated its extreme ﬂexibility and
was able to adapt the construction plans.

SCOPE OF WORKS
Engineering services
Supply and installation of
VSL Stay Cables
Supply and installation of
VSL Friction Dampers
KEY FIGURES
— Length of main span:
420m
— Width of the bridge:
27.5m
— Pylon hight: 75m
— 24 VSL Friction
Dampers

V

SL Japan was selected to supply
specialist post-tensioning materials
for a new bridge in Hokkaido, in
Northern Japan, as part of the
construction of a new stretch of
expressway. The 192m-long bridge over the
Ponketonai River consists of two spans of
91m and 101m and is 10.5m wide. It is made of
continuous rigid-frame box girders.
The main contractor, Taisei Corporation - a
major Japanese construction company - had
already worked with VSL on several projects. On
this occasion, VSL was requested to supply two
diﬀerent types of post-tensioning anchorages,
VSL GC and VSL E. The former were used for the
internal longitudinal cantilever and span cables.
The latter were employed for the transverse
prestressing of the upper ﬂ ange of the box
girder. In total, VSL supplied 168 sets of GC
anchorages and 404 sets of E anchorages.
The VSL GC Anchorage system has been
adopted worldwide on many projects; in addition
to ease of handling, customers particularly

appreciate its compliance with international
standards and guidelines. The VSL E Anchorage
oﬀers very eﬃcient load transfer is cryogenically
tested and can even be incorporated into
existing structures.
On top of supplying the post-tensioning
materials, VSL was also in charge of the
rental and maintenance of jacks and pumps
and provided guidance on site regarding the
prestressing and de-tensioning work. Posttensioning works started in 2014 for completion
by the end of August 2015.

CLIENT
Japanese Government,
Ministry of Land,
Infrastructure, Transport
and Tourism
MAIN CONTRACTOR
Taisei Corporation

SCOPE OF WORKS
Supply of post-tensioning
materials, including VSL’s
GC and E anchorages,
for the construction of a
192m-long bridge
Rental and maintenance
of jacks and pumps
Provision of engineering
guidance on prestressing
and de-tensioning
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— 168 sets of GC
anchorages
— 404 sets of E
anchorages
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SCOPE OF WORKS
Supply of VSL SSI 2000e
stay cable system
components, including
anchorages, antivandalism pipes, coloured
HDPE pipes and galvanised
strands
Installation, stressing and
greasing of the stay cables
KEY FIGURES
— 124t of galvanised
strands
— Cable-stayed bridge
length: 300m

In this case, both the bridge’s name and the
chosen colours - red and white - are a reference
to the Indonesian ﬂ ag, which is known as Sang
Saka Merah Putih, meaning “lofty bicolour red
and white”. This aesthetic choice has no eﬀect on
quality or safety. The VSL SSI 2000e stay cable
system combines high-fatigue performance and
durability and features individually replaceable
strands. Its eﬃciency has been proved by means
of extensive testing, and the system has been
recognised by professional bodies around the
world.
For the Merah Putih project, VSL supplied
124t of strands and 8.1t of anti-vandalism pipes
as well as 12.6t of galvanised bearing plates and
guide pipes for the deck, together with 18.9t of
plates and pipes for the pylons. The scope of
works also included the installation, stressing
and greasing of the stay cables. The work was
carried out from October 2015 to March 2016.

1

MERAH PUTIH BRIDGE

SUPPLY AND INSTALLATION
OF THE VSL SSI 2000 STAY
CABLE SYSTEM FOR EASTERN
INDONESIA’S LONGEST BRIDGE

V

SL was involved in the construction
of a cable-stayed bridge in Ambon,
in Eastern Indonesia. The city,
which is located on an island of
the same name, is the main centre
of the province of Maluku and is experiencing
significant economic growth. Ambon is situated
on a gulf and the bridge has been constructed
between the two sides of the bay in order to
improve connectivity and enhance the city’s
development.
The structure, which was inaugurated in April
2016, is currently the longest bridge in Eastern
Indonesia. The main cable-stayed bridge is 300m
long, while the structure’s total length is about
1.1km. The stay cables of the main bridge are
anchored to two H-shaped pylons, both 86.5m
high. The deck is 22.5m wide; it accommodates
two lanes for vehicles and one for pedestrians.
As part of the project VSL was selected by
the main contractor, Waskita-PP-Wika KSO, to
supply and install the stay cable system. VSL
had previously worked with the companies on
42

DATE
2015-2016
LOCATION
Indonesia
CLIENT
Ditjen Bina Marga
Kementerian Pu

2

DESIGNER/ENGINEER
Wiecon

1 — VSL SSI 2000 stay cables
can be coloured. In this case,
they were red and white with
a reference to the Indonesian
fl ag.

MAIN CONTRACTOR
Waskita-PP-Wika KSO

2 — Bridge construction in
progress.

other Indonesian bridge projects including Rokan
1 and 2. The system that has been installed on
the bridge is VSL SSI 2000.
This solution was chosen as it provides
several benefits, including design ﬂexibility and
adaptability to suit architecturally-challenging
projects. A further benefit is that the outer pipes
of the stay cables can be coloured to enhance
the visual impact of the structure and make it
more attractive.
The stay
cables are
anchored to
two H-shaped
pylons.

The Merah Putih Bridge connects the two sides of Ambon, a city located on a gulf.
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SCOPE OF WORKS
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works also included the installation, stressing
and greasing of the stay cables. The work was
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The structure, which was inaugurated in April
2016, is currently the longest bridge in Eastern
Indonesia. The main cable-stayed bridge is 300m
long, while the structure’s total length is about
1.1km. The stay cables of the main bridge are
anchored to two H-shaped pylons, both 86.5m
high. The deck is 22.5m wide; it accommodates
two lanes for vehicles and one for pedestrians.
As part of the project VSL was selected by
the main contractor, Waskita-PP-Wika KSO, to
supply and install the stay cable system. VSL
had previously worked with the companies on
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other Indonesian bridge projects including Rokan
1 and 2. The system that has been installed on
the bridge is VSL SSI 2000.
This solution was chosen as it provides
several benefits, including design ﬂexibility and
adaptability to suit architecturally-challenging
projects. A further benefit is that the outer pipes
of the stay cables can be coloured to enhance
the visual impact of the structure and make it
more attractive.
The stay
cables are
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SOUTH EAST ASIA

LAOS

FREE-CANTILEVER BRIDGE

XEDONE BRIDGE

SUPPLY OF POST-TENSIONING
MATERIALS FOR TWO
RIGID-FRAME BOX GIRDER
STRUCTURES
he New Meishin Expressway is a
route connecting Nagoya to Kobe,
in southern Japan. One of the major
crossings making up the road is the
Bogawa No. 3 Bridge, which has a
separate structure for each carriageway. The
east-bound structure consists of a 652.3m-long
continuous rigid-frame box girder, with seven
spans ranging in length from 57.4m to 108m.
The section to the west features the same type
of box girder but with six spans ranging from
65.15m to 134.75m, giving a total length of
628.5m. Both sections are 11.45m wide.
The project’s main contractor is Taisei
Corporation, a well-regarded construction
and engineering company with whom VSL
Japan had already established a solid working
relationship on earlier projects. On this occasion,
VSL supplied the main contractor with posttensioning materials, comprising 820 sets of
GC anchorages and 5,328 sets of E anchorages
(including 368 sets for additional external
tendons). GC anchorages are widely used and

BRIDGE CONSTRUCTION

are well known for their convenience, while the
latter type is particularly versatile and can be
used for a variety of work.
VSL’s scope of works also included the rental
and maintenance of jacks and pumps as well as
the provision of engineering guidance on site in
relation to the prestressing and de-tensioning
operations.

DATE
2016

DATE
2014-2016

LOCATION
Takarazuka City

LOCATION
Pakse

CLIENT
West Nippon Expressway
Co. Ltd.
MAIN CONTRACTOR
Taisei Corporation

SCOPE OF WORKS
Supply of post-tensioning
materials
Rental and maintenance
of jacks and pumps
Engineering guidance
for prestressing and detensioning
KEY FIGURES
— GC6-12: 808 sets
— GC6-27: 12 sets
— E9-1: 4,960 sets
— E6-19 (for external
tendons): 236 sets +
132 sets

RECONSTRUCTION OF A BRIDGE
TO IMPROVE CONNECTIONS
IN THE DISTRICT OF PAKSE

P

akse is the main urban centre of the
province of Champasak, in southern
Laos. With about 88,000 inhabitants,
it is also one of the country’s
largest cities. Pakse is served by an
international airport, which can be reached via
a highway that includes a bridge crossing the
Xedone River, one of the main tributaries in Laos
of the Mekong River. In 2014, the Government
of Laos decided to replace the existing bridge
- which was small and often congested - with
a new, larger structure across the river. The
main contractor and concessionaire of the
project was the import-export and construction
company Lao World, which chose VSL as
specialist subcontractor for the construction
of the concrete box girder. Key aims of the main
contractor were to complete the construction of
the new 220m-long bridge on time and without
accidents.
The Xedone Bridge consists of three spans;
one measures 100m, while the remaining two
are 60m long. The box girder has varying heights,

and VSL decided to use the free-cantilever
method (FCM), casting the bridge’s segments insitu. The two form travellers used on the project
were designed, supplied and controlled by VSL.
VSL’s form travellers have proven their
eﬀectiveness worldwide; they are safe and easy
to operate and are equipped with an eﬃcient
hydraulic system and well-designed mechanical
parts. As part of the project, VSL was also in
charge of other specialist tasks, including the
design of the pier-table form, the design of the
falsework and formwork for the end spans,
the calculation of the pre-camber and control
lines and the design and installation of posttensioning. VSL’s project was completed as
planned in February 2016.

CLIENT
Government of Laos
ENGINEER
GECI Consultants Co., Ltd.
DESIGNER
Mr. Monkiat Chanintonleela
MAIN CONTRACTOR
Lao World Company Ltd.

SCOPE OF WORKS
Design, supply and
operation of a pair of
form travellers and
establishment of the
construction sequence
Design of the pier-table
form
Design of the falsework
and formwork for the end
spans, pre-camber and
control line calculations
Design and installation
of the post-tensioning
system
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SUPPLY OF POST-TENSIONING
MATERIALS FOR TWO
RIGID-FRAME BOX GIRDER
STRUCTURES
he New Meishin Expressway is a
route connecting Nagoya to Kobe,
in southern Japan. One of the major
crossings making up the road is the
Bogawa No. 3 Bridge, which has a
separate structure for each carriageway. The
east-bound structure consists of a 652.3m-long
continuous rigid-frame box girder, with seven
spans ranging in length from 57.4m to 108m.
The section to the west features the same type
of box girder but with six spans ranging from
65.15m to 134.75m, giving a total length of
628.5m. Both sections are 11.45m wide.
The project’s main contractor is Taisei
Corporation, a well-regarded construction
and engineering company with whom VSL
Japan had already established a solid working
relationship on earlier projects. On this occasion,
VSL supplied the main contractor with posttensioning materials, comprising 820 sets of
GC anchorages and 5,328 sets of E anchorages
(including 368 sets for additional external
tendons). GC anchorages are widely used and

BRIDGE CONSTRUCTION

are well known for their convenience, while the
latter type is particularly versatile and can be
used for a variety of work.
VSL’s scope of works also included the rental
and maintenance of jacks and pumps as well as
the provision of engineering guidance on site in
relation to the prestressing and de-tensioning
operations.

DATE
2016

DATE
2014-2016

LOCATION
Takarazuka City

LOCATION
Pakse

CLIENT
West Nippon Expressway
Co. Ltd.
MAIN CONTRACTOR
Taisei Corporation

SCOPE OF WORKS
Supply of post-tensioning
materials
Rental and maintenance
of jacks and pumps
Engineering guidance
for prestressing and detensioning
KEY FIGURES
— GC6-12: 808 sets
— GC6-27: 12 sets
— E9-1: 4,960 sets
— E6-19 (for external
tendons): 236 sets +
132 sets

RECONSTRUCTION OF A BRIDGE
TO IMPROVE CONNECTIONS
IN THE DISTRICT OF PAKSE

P

akse is the main urban centre of the
province of Champasak, in southern
Laos. With about 88,000 inhabitants,
it is also one of the country’s
largest cities. Pakse is served by an
international airport, which can be reached via
a highway that includes a bridge crossing the
Xedone River, one of the main tributaries in Laos
of the Mekong River. In 2014, the Government
of Laos decided to replace the existing bridge
- which was small and often congested - with
a new, larger structure across the river. The
main contractor and concessionaire of the
project was the import-export and construction
company Lao World, which chose VSL as
specialist subcontractor for the construction
of the concrete box girder. Key aims of the main
contractor were to complete the construction of
the new 220m-long bridge on time and without
accidents.
The Xedone Bridge consists of three spans;
one measures 100m, while the remaining two
are 60m long. The box girder has varying heights,

and VSL decided to use the free-cantilever
method (FCM), casting the bridge’s segments insitu. The two form travellers used on the project
were designed, supplied and controlled by VSL.
VSL’s form travellers have proven their
eﬀectiveness worldwide; they are safe and easy
to operate and are equipped with an eﬃcient
hydraulic system and well-designed mechanical
parts. As part of the project, VSL was also in
charge of other specialist tasks, including the
design of the pier-table form, the design of the
falsework and formwork for the end spans,
the calculation of the pre-camber and control
lines and the design and installation of posttensioning. VSL’s project was completed as
planned in February 2016.

CLIENT
Government of Laos
ENGINEER
GECI Consultants Co., Ltd.
DESIGNER
Mr. Monkiat Chanintonleela
MAIN CONTRACTOR
Lao World Company Ltd.

SCOPE OF WORKS
Design, supply and
operation of a pair of
form travellers and
establishment of the
construction sequence
Design of the pier-table
form
Design of the falsework
and formwork for the end
spans, pre-camber and
control line calculations
Design and installation
of the post-tensioning
system
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SCOPE OF WORKS
Packages V1, V2, V5, V6:
launching of segments
using a total of eight
launching gantries
Packages V1, V2:
construction of special
spans with the precast
balanced-cantilever
method
Packages V7, V8:
construction of the cast-inplace balanced-cantilever
bridge superstructure
using form travellers and
post-tensioning works
Package S5: posttensioning of precast
segmental crossheads

KLANG VALLEY MASS RAPID TRANSIT LINE 1

SEGMENT ERECTION
AND POST-TENSIONING WORKS
FOR KUALA LUMPUR’S NEW
PUBLIC TRANSPORT NETWORK

T

he Klang Valley Mass Rapid Transit
Line 1 (KVMRT1) project is a major
infrastructure scheme aimed at developing the public transport network serving Kuala Lumpur and the
Klang Valley National Key Economic Area. The
project, which was launched by the Government
of Malaysia as part of a transformation programme for the metropolitan area, is designed
to alleviate traﬃc congestion on the existing
road network and reduce travel times. The first
stage of the KVMRT project has involved the
construction of the 51km Sungai Buloh-Kajang
Line. The new line will run through the centre
of Malaysia’s capital, Kuala Lumpur, and is expected to carry about 400,000 passengers per
day. Most of the line’s 31 stations are elevated.
The project started in 2011 and was split into
various contracts. The works on the elevated
section were divided into eight packages: V1-V4
in the northern area and V5-V8 in the south. VSL
was involved in six of the packages, carrying
out a total of eight specialist subcontracts. For
46

DATE
2011-2016
LOCATION
Kuala Lumpur
CLIENT
MRT Corporation
PROJECT DELIVERY
PARTNER
MMC Gamuda KVMRT Sdn.
Bhd.

Packages V1 and V2 also required the construction of special spans using the precast
balanced-cantilever method. As part of these
two contracts, VSL was responsible for both
the launching and the post-tensioning of the
segments in its role as a leader in a joint venture with local construction company Projalma.
Erection was carried out with the help of 200t
mobile cranes.
For the two remaining packages - V7 and V8
- VSL supplied the four pairs of form travellers
used for the construction of the cast-in-place
balanced-cantilever bridge superstructure, together with all the concrete, reinforcement and
post-tensioning required.
The project team was also involved in an additional package, S5, including the post-tensioning
of precast segmental crossheads for some of
the elevated stations.
VSL completed its work on all the projects in
the first quarter of 2016.

1

KEY FIGURES
— 9,591 segments
installed
— 6,242t of posttensioning, including
595t for special spans
— 33 months of work
from the first gantry
erection
2
1 — Up to eight launching
gantries were used on the
project.
2 — Work in progress during
the night shift .

packages V1, V2, V5 and V6, VSL was in charge
of the erection and post-tensioning of standard
spans of the elevated line. This required the
supply and operation of up to eight overhead
launching gantries at peak periods. Electrically
isolated tendons (EIT) were used for the project’s
post-tensioning to avoid corrosion being induced
by any stray currents. In addition, special grout
was used to enhance the corrosion protection
provided to the tendons.
Package V8:
cast-in-place
balanced
cantilever
bridge.

KVMRT will improve transportation in Kuala Lumpur and the Klang Valley National Key Economic Area.
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SCOPE OF WORKS
Packages V1, V2, V5, V6:
launching of segments
using a total of eight
launching gantries
Packages V1, V2:
construction of special
spans with the precast
balanced-cantilever
method
Packages V7, V8:
construction of the cast-inplace balanced-cantilever
bridge superstructure
using form travellers and
post-tensioning works
Package S5: posttensioning of precast
segmental crossheads

KLANG VALLEY MASS RAPID TRANSIT LINE 1

SEGMENT ERECTION
AND POST-TENSIONING WORKS
FOR KUALA LUMPUR’S NEW
PUBLIC TRANSPORT NETWORK

T

he Klang Valley Mass Rapid Transit
Line 1 (KVMRT1) project is a major
infrastructure scheme aimed at developing the public transport network serving Kuala Lumpur and the
Klang Valley National Key Economic Area. The
project, which was launched by the Government
of Malaysia as part of a transformation programme for the metropolitan area, is designed
to alleviate traﬃc congestion on the existing
road network and reduce travel times. The first
stage of the KVMRT project has involved the
construction of the 51km Sungai Buloh-Kajang
Line. The new line will run through the centre
of Malaysia’s capital, Kuala Lumpur, and is expected to carry about 400,000 passengers per
day. Most of the line’s 31 stations are elevated.
The project started in 2011 and was split into
various contracts. The works on the elevated
section were divided into eight packages: V1-V4
in the northern area and V5-V8 in the south. VSL
was involved in six of the packages, carrying
out a total of eight specialist subcontracts. For
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DATE
2011-2016
LOCATION
Kuala Lumpur
CLIENT
MRT Corporation
PROJECT DELIVERY
PARTNER
MMC Gamuda KVMRT Sdn.
Bhd.

Packages V1 and V2 also required the construction of special spans using the precast
balanced-cantilever method. As part of these
two contracts, VSL was responsible for both
the launching and the post-tensioning of the
segments in its role as a leader in a joint venture with local construction company Projalma.
Erection was carried out with the help of 200t
mobile cranes.
For the two remaining packages - V7 and V8
- VSL supplied the four pairs of form travellers
used for the construction of the cast-in-place
balanced-cantilever bridge superstructure, together with all the concrete, reinforcement and
post-tensioning required.
The project team was also involved in an additional package, S5, including the post-tensioning
of precast segmental crossheads for some of
the elevated stations.
VSL completed its work on all the projects in
the first quarter of 2016.

1

KEY FIGURES
— 9,591 segments
installed
— 6,242t of posttensioning, including
595t for special spans
— 33 months of work
from the first gantry
erection
2
1 — Up to eight launching
gantries were used on the
project.
2 — Work in progress during
the night shift .

packages V1, V2, V5 and V6, VSL was in charge
of the erection and post-tensioning of standard
spans of the elevated line. This required the
supply and operation of up to eight overhead
launching gantries at peak periods. Electrically
isolated tendons (EIT) were used for the project’s
post-tensioning to avoid corrosion being induced
by any stray currents. In addition, special grout
was used to enhance the corrosion protection
provided to the tendons.
Package V8:
cast-in-place
balanced
cantilever
bridge.

KVMRT will improve transportation in Kuala Lumpur and the Klang Valley National Key Economic Area.
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IMPROVING ACCESS TO BLUEWATERS ISLAND

CONSTRUCTION OF AN
EXTRADOSED BRIDGE FEATURING
THE LONGEST SPAN OF ITS
TYPE IN SOUTH KOREA
aro Bridge is a dramatic structure
on the Gwangju-Daegu Expressway
(previously known as 88 Olympic
Expressway), a route that provides
a link between the south-eastern
and south-western regions of South Korea. The
expressway has recently been extended in order
to cut travel times, reduce the number of traﬃc
accidents and help boost the regional economy.
Yaro is an extradosed bridge consisting of four
tall piers (from 42.3m to 114.7m), five spans and
two pylons, each 27m high. Its 190m main span
is the longest of any South Korean extradosed
bridge. The other spans are 105m and 180m
long, giving a total length of 760m for the
27m-wide bridge.
The main contractor, SK E & C, turned to VSL
Korea for several key tasks on the project. The
two companies had worked together previously
on other ex tradosed bridges, including
Pyeongtaek and Geumga. This latest scheme
was a further opportunity to collaborate and
once more deliver a bridge on time and working

BRIDGE CONSTRUCTION

DATE
2013-2015

DATE
2016

LOCATION
Hapcheon-gun

LOCATION
Dubai

CLIENT
Korea Expressway
Corporation
DESIGNER
Yongma Engineering Co.,
Ltd.
MAIN CONTRACTOR
SK E & C

safely. VSL was responsible for the construction
of the concrete pylons and prestressed concrete
box girders - including control of the camber of
the girders - as well as for the design, supply
and operation of the form travellers. A further
role was the installation of 16 cables featuring
epoxy-coated strands.
When an unexpected crack around the anchors
occured during cable stressing, VSL suggested
increasing the thickness of the girders’ concrete
walls and installing stressed bars. The solution
was implemented with only minimal changes
to the section and without any need to modify
the shape or position of the anchorages, to
the client’s satisfaction. The project began in
August 2013 and was successfully completed
in September 2015, in time for the scheduled
opening of the expressway.

SCOPE OF WORKS
Construction of the deck
and pylons
Cable installation
Post-tensioning
Design, supply and installation of form travellers
Geometry control
KEY FIGURES
— 26,735m3 of concrete
— 4,206t of rebar
— 1,260t of strands

CONSTRUCTION OF MULTI-SPAN
BRIDGES ACROSS
SHEIKH ZAYED ROAD

CLIENT
Roads and Transport
Authority, Dubai / Meraas
ENGINEER
Parsons International
MAIN CONTRACTOR
Habtoor Leighton Group

M

eraas has undertaken the task
of upgrading the infrastructure
around Dubai Marina and developing
Bluewaters Island. This improved
infrastructure is designed to provide
direct access from the mainland’s Sheikh Zayed
Road to the Island, with two lanes in each
direction.
The structural construction work was
awarded to Habtoor Leighton Group, which in turn
awarded the post-tensioning subcontract to VSL
Middle East. Habtoor Leighton is an established
main contractor in the UAE, where it has
completed many bridges and interchanges. The
appointment as post-tensioning subcontractor
was thanks to VSL’s performance on previous
prestigious projects.
The client’s goal is to open the access bridge
at the earliest opportunity, before Bluewaters
Island is fully developed and opened for tourism.
VSL’s aim is to provide the specialist technical
solutions needed while completing the works to
the high-quality standards required and in the

restricted time available.
The project consists of 25m-wide multispan main bridges, supported on single piers
for most of the approximately 1.4km length.
The superstructures include provision for a rapid
transit system, with 5.4m allocated to allow for
both directions of travel.
The location and the tight span radius needed
to cross the busy Sheikh Zayed Road led to
the choice of in-situ construction. This proven
method also facilitates faster construction,
particularly as the structure has different
combinations of two, four and six lanes along
its length.
The total quantity of strand needed for the
bridge work is 1,777t; the majority of the posttensioning work was completed by November
2016.

SCOPE OF WORKS
Preparation of shop
drawings and extension
calculations
Supply and installation of post-tensioning
components
Stressing using VSL
equipment
KEY FIGURES
— Width of the bridge:
25m
— Length of the bridge:
1.4km
— Total strands: 1,777t
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IMPROVING ACCESS TO BLUEWATERS ISLAND

CONSTRUCTION OF AN
EXTRADOSED BRIDGE FEATURING
THE LONGEST SPAN OF ITS
TYPE IN SOUTH KOREA
aro Bridge is a dramatic structure
on the Gwangju-Daegu Expressway
(previously known as 88 Olympic
Expressway), a route that provides
a link between the south-eastern
and south-western regions of South Korea. The
expressway has recently been extended in order
to cut travel times, reduce the number of traﬃc
accidents and help boost the regional economy.
Yaro is an extradosed bridge consisting of four
tall piers (from 42.3m to 114.7m), five spans and
two pylons, each 27m high. Its 190m main span
is the longest of any South Korean extradosed
bridge. The other spans are 105m and 180m
long, giving a total length of 760m for the
27m-wide bridge.
The main contractor, SK E & C, turned to VSL
Korea for several key tasks on the project. The
two companies had worked together previously
on other ex tradosed bridges, including
Pyeongtaek and Geumga. This latest scheme
was a further opportunity to collaborate and
once more deliver a bridge on time and working
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DATE
2013-2015

DATE
2016

LOCATION
Hapcheon-gun

LOCATION
Dubai

CLIENT
Korea Expressway
Corporation
DESIGNER
Yongma Engineering Co.,
Ltd.
MAIN CONTRACTOR
SK E & C

safely. VSL was responsible for the construction
of the concrete pylons and prestressed concrete
box girders - including control of the camber of
the girders - as well as for the design, supply
and operation of the form travellers. A further
role was the installation of 16 cables featuring
epoxy-coated strands.
When an unexpected crack around the anchors
occured during cable stressing, VSL suggested
increasing the thickness of the girders’ concrete
walls and installing stressed bars. The solution
was implemented with only minimal changes
to the section and without any need to modify
the shape or position of the anchorages, to
the client’s satisfaction. The project began in
August 2013 and was successfully completed
in September 2015, in time for the scheduled
opening of the expressway.

SCOPE OF WORKS
Construction of the deck
and pylons
Cable installation
Post-tensioning
Design, supply and installation of form travellers
Geometry control
KEY FIGURES
— 26,735m3 of concrete
— 4,206t of rebar
— 1,260t of strands

CONSTRUCTION OF MULTI-SPAN
BRIDGES ACROSS
SHEIKH ZAYED ROAD

CLIENT
Roads and Transport
Authority, Dubai / Meraas
ENGINEER
Parsons International
MAIN CONTRACTOR
Habtoor Leighton Group

M

eraas has undertaken the task
of upgrading the infrastructure
around Dubai Marina and developing
Bluewaters Island. This improved
infrastructure is designed to provide
direct access from the mainland’s Sheikh Zayed
Road to the Island, with two lanes in each
direction.
The structural construction work was
awarded to Habtoor Leighton Group, which in turn
awarded the post-tensioning subcontract to VSL
Middle East. Habtoor Leighton is an established
main contractor in the UAE, where it has
completed many bridges and interchanges. The
appointment as post-tensioning subcontractor
was thanks to VSL’s performance on previous
prestigious projects.
The client’s goal is to open the access bridge
at the earliest opportunity, before Bluewaters
Island is fully developed and opened for tourism.
VSL’s aim is to provide the specialist technical
solutions needed while completing the works to
the high-quality standards required and in the

restricted time available.
The project consists of 25m-wide multispan main bridges, supported on single piers
for most of the approximately 1.4km length.
The superstructures include provision for a rapid
transit system, with 5.4m allocated to allow for
both directions of travel.
The location and the tight span radius needed
to cross the busy Sheikh Zayed Road led to
the choice of in-situ construction. This proven
method also facilitates faster construction,
particularly as the structure has different
combinations of two, four and six lanes along
its length.
The total quantity of strand needed for the
bridge work is 1,777t; the majority of the posttensioning work was completed by November
2016.

SCOPE OF WORKS
Preparation of shop
drawings and extension
calculations
Supply and installation of post-tensioning
components
Stressing using VSL
equipment
KEY FIGURES
— Width of the bridge:
25m
— Length of the bridge:
1.4km
— Total strands: 1,777t
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I-GIRDERS FABRICATION
AND ERECTION

SCOPE OF WORKS
Fabrication of precast
concrete I-girders
Design of the casting
yard’s layout
Supply of the girder
moulds
Cutting and bending of
the reinforcement rebar
(material supplied by the
client)

VSL’s work started in October 2015, during the rainy season. The weather conditions,
together with the limited space available in
the casting yard and on-site, brought potential risks of delay. Meeting the deadline despite
these challenges involved mobilising up to 75
people and three cranes on the project during
peak periods.
To address the lack of space - especially at
the beginning of the project when the civil works
were in full swing - the girders were lifted by two
cranes at a time in tandem lifts. VSL successfully
completed all its work on-site in March 2016.

Placing of concrete (supplied by the client) using
crane and bucket

1

Supply and installation of
post-tensioning

MANILA BAY RESORTS
DATE
2015-2016

FABRICATION AND ERECTION OF
PRECAST CONCRETE I-GIRDERS
FOR A MAJOR CASINO PROJECT

T

he Philippines is an increasingly
popular gambling destination in
Asia. In particular, several hotels
and casinos are being developed
in Parañaque City, a municipality
forming part of the Metro Manila region.
Among them is Manila Bay Resorts (MBR), a
large entertainment complex that is being built
by Tiger Resort, Leisure & Entertainment Inc.
- a major developer with Japanese roots. The
complex will feature casino facilities, shops,
luxury accommodation, a marina and a vast
garden, located directly above the access road.
VSL was appointed to provide the pre-cast
concrete I-girders that needed to be installed
over the road in order to make the garden’s
construction possible. VSL was in charge of
fabricating and erecting 141 prestressed
girders, with an average length of 26m; the
project team was also responsible for the
concreting works, the supply of 284 sets of
elastomeric bearing pads (550mm x 700mm x
50mm) and of the post-tensioning components
50

LOCATION
Metro Manila

Transport and erection of
the I-girders
KEY FIGURES
— 141 precast concrete
I-girders
— 87t of post-tensioning

CLIENT
Tiger Resort, Leisure and
Entertainment Inc.

2

ENGINEER (STRUCTURAL)
Jose A. SY

1 — Tandem lifting over the
future access road.
2 — Tandem lifting in progress.

DESIGNER
Sy^2 + Associates
and for taking care of the girders’ transport
to site. The fabrication of the girders required
a total of 87t of post-tensioning. The main
contractor, Hilmarc’s Construction, was looking
for a partner experienced not only in building, but
also in infrastructure projects. It was essential
to achieve high-quality results at a competitive
price. Moreover, the I-girders’ fabrication and
erection had to be completed in just five months
to keep up with the tight schedule of the main
scheme.

MAIN CONTRACTOR
Hilmarc’s Construction
Corp.

MBR casting
yard - storage
area.

A rendering of the proposed casino. VSL's working area was inside the red square.
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SCOPE OF WORKS
Fabrication of precast
concrete I-girders
Design of the casting
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Supply of the girder
moulds
Cutting and bending of
the reinforcement rebar
(material supplied by the
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VSL’s work started in October 2015, during the rainy season. The weather conditions,
together with the limited space available in
the casting yard and on-site, brought potential risks of delay. Meeting the deadline despite
these challenges involved mobilising up to 75
people and three cranes on the project during
peak periods.
To address the lack of space - especially at
the beginning of the project when the civil works
were in full swing - the girders were lifted by two
cranes at a time in tandem lifts. VSL successfully
completed all its work on-site in March 2016.

Placing of concrete (supplied by the client) using
crane and bucket

1

Supply and installation of
post-tensioning
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popular gambling destination in
Asia. In particular, several hotels
and casinos are being developed
in Parañaque City, a municipality
forming part of the Metro Manila region.
Among them is Manila Bay Resorts (MBR), a
large entertainment complex that is being built
by Tiger Resort, Leisure & Entertainment Inc.
- a major developer with Japanese roots. The
complex will feature casino facilities, shops,
luxury accommodation, a marina and a vast
garden, located directly above the access road.
VSL was appointed to provide the pre-cast
concrete I-girders that needed to be installed
over the road in order to make the garden’s
construction possible. VSL was in charge of
fabricating and erecting 141 prestressed
girders, with an average length of 26m; the
project team was also responsible for the
concreting works, the supply of 284 sets of
elastomeric bearing pads (550mm x 700mm x
50mm) and of the post-tensioning components
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the I-girders
KEY FIGURES
— 141 precast concrete
I-girders
— 87t of post-tensioning

CLIENT
Tiger Resort, Leisure and
Entertainment Inc.

2

ENGINEER (STRUCTURAL)
Jose A. SY

1 — Tandem lifting over the
future access road.
2 — Tandem lifting in progress.

DESIGNER
Sy^2 + Associates
and for taking care of the girders’ transport
to site. The fabrication of the girders required
a total of 87t of post-tensioning. The main
contractor, Hilmarc’s Construction, was looking
for a partner experienced not only in building, but
also in infrastructure projects. It was essential
to achieve high-quality results at a competitive
price. Moreover, the I-girders’ fabrication and
erection had to be completed in just five months
to keep up with the tight schedule of the main
scheme.

MAIN CONTRACTOR
Hilmarc’s Construction
Corp.

MBR casting
yard - storage
area.

A rendering of the proposed casino. VSL's working area was inside the red square.

51

BRIDGE CONSTRUCTION

CENTRAL EUROPE
AND MIDDLE EAST

ROMANIA

POST-TENSION ING

SEBES-TURDA HIGHWAY

T

52

CENTRAL EUROPE
AND MIDDLE EAST

SLOVAKIA

POST-TENSION ING

BRIDGE ACROSS THE MARKOV CREEK VALLEY

SUPPLY AND INSTALLATION
OF THE POST-TENSIONING
SYSTEM FOR PRECAST
BRIDGE BEAMS
he new Sebes–Turda highway
crosses the Cluj and Alba districts
of central Romania, to the south of
the city of Cluj-Napoca. It has been
designed to provide a connection
between the A1 and A3 highways. The highway
bridges and overpasses for Lot 4 of the project
were constructed using large precast concrete
beams. Most of the beams are 40.75m long;
some are 30.75m. The contract to supply and
install the post-tensioning system for the beams
was awarded to VSL.
VSL delivered the ducts and anchorages to
the precast facility for installation in the moulds
prior to the casting of each component. The
beams were each produced in three pieces, which
were transported to the site and positioned in
the assembly yard ready for joining.
The sections of the beams were joined by
monolithic connections, which also included
connections for the ducting. Once the concrete
had achieved the required strength, VSL was able
to start the installation of the strands, followed

BRIDGE CONSTRUCTION

by stressing and grouting. On completion of the
post-tensioning, cranes were used to install the
beams in their final positions on the piers and
abutments.
The post-tensioning of a typical beam consists
of eight tendons, with seven strands in each.
VSL’s GC 6-7 anchorages were used throughout.
Beam production started in November 2014.
Post-tensioning installation began on-site in
January 2015 and was completed a year later,
in January 2016.

DATE
2015-2016
LOCATION
Cluj-Napoca
OWNER
CNADNR
MAIN CONTRACTOR
PORR Construct S.R.L.
ENGINEER
Integrated Road Solutions
PRECAST BEAMS
CONTRACTOR
Somaco Structuri Prefabricate S.R.L.

SCOPE OF WORKS
Supply and installation of
the post-tensioning system
Installation of 425t of
strands
Provision of 2,592 of VSL’s
GC 6-7 anchorages
KEY FIGURES
— Length of bridge
beams: 30.75m - 40.75m

SUPPLY AND INSTALLATION
OF THE POST-TENSIONING
SYSTEM FOR A BRIDGE
CONSTRUCTED BY THE
BALANCED-CANTILEVER METHOD

O

n completion, the D3 highway will
become part of the E 75 European
route and Pan-European Transport
Corridor VI. The Highway was
constructed in half section, as the
expected traﬃc volumes are not heavy enough
for a full section to be co-financed using EU
funds. As part of the project, VSL has provided
the post-tensioning for a new bridge over the
Markov Creek Valley. The balanced-cantilever
construction method was used, except for the
end spans, which were built on fixed scaﬀolding.
Two pairs of form travellers were used by
the bridge contractor. The tendon design was
dictated by the construction method. There were
either two or four 6-19 tendons anchored in each
of the cantilever segments. The post-tensioning
solution was completed with an additional four
6-19 tendons in the bottom slab and eight
continuity tendons in the webs. Two sets of six
tendons were used for the end spans.
VSL started the post-tensioning installation in
May 2015 at two pier tables; the first stressing
was carried out the following month. In the

beginning, a 12-day construction cycle was
achieved for each segment. This was shortened
as construction progressed to as little as eight
days. Reaching the workplace was demanding for
staﬀ as the tallest pier was over 50m in height.
The balanced-cantilever method always brings
challenges for the strand pushing operation,
even though the duct is regularly checked to
ensure that the passage is clear. Pushing strand
for the curved continuity tendons with lengths
over 100m was particularly diﬃcult. In addition,
stressing of the continuity tendons was not
easy, as the anchorages are located in blisters
4m below the top slab.
These challenges were overcome thanks to
VSL's stringent checking procedures, which were
carried out both during placement and pushing
of the strands. The post-tensioning system
installation was completed successfully in April
2016.

DATE
2015-2016
LOCATION
Zilina
OWNER
Slovakian National
Motorway Company
ENGINEER
Valbek Ltd
MAIN CONTRACTOR
Strabag

SCOPE OF WORKS
Supply and installation
of the post-tensioning
system.
KEY FIGURES
— Prestressing steel: 206t
— GC 6-19 anchorages:
256pcs
— Length of the bridge:
390m
— Total of 6 spans (41m +
59.2m + 93.8m + 93.8m
+ 59.2m + 41m)
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BRIDGE ACROSS THE MARKOV CREEK VALLEY

SUPPLY AND INSTALLATION
OF THE POST-TENSIONING
SYSTEM FOR PRECAST
BRIDGE BEAMS
he new Sebes–Turda highway
crosses the Cluj and Alba districts
of central Romania, to the south of
the city of Cluj-Napoca. It has been
designed to provide a connection
between the A1 and A3 highways. The highway
bridges and overpasses for Lot 4 of the project
were constructed using large precast concrete
beams. Most of the beams are 40.75m long;
some are 30.75m. The contract to supply and
install the post-tensioning system for the beams
was awarded to VSL.
VSL delivered the ducts and anchorages to
the precast facility for installation in the moulds
prior to the casting of each component. The
beams were each produced in three pieces, which
were transported to the site and positioned in
the assembly yard ready for joining.
The sections of the beams were joined by
monolithic connections, which also included
connections for the ducting. Once the concrete
had achieved the required strength, VSL was able
to start the installation of the strands, followed

BRIDGE CONSTRUCTION

by stressing and grouting. On completion of the
post-tensioning, cranes were used to install the
beams in their final positions on the piers and
abutments.
The post-tensioning of a typical beam consists
of eight tendons, with seven strands in each.
VSL’s GC 6-7 anchorages were used throughout.
Beam production started in November 2014.
Post-tensioning installation began on-site in
January 2015 and was completed a year later,
in January 2016.

DATE
2015-2016
LOCATION
Cluj-Napoca
OWNER
CNADNR
MAIN CONTRACTOR
PORR Construct S.R.L.
ENGINEER
Integrated Road Solutions
PRECAST BEAMS
CONTRACTOR
Somaco Structuri Prefabricate S.R.L.

SCOPE OF WORKS
Supply and installation of
the post-tensioning system
Installation of 425t of
strands
Provision of 2,592 of VSL’s
GC 6-7 anchorages
KEY FIGURES
— Length of bridge
beams: 30.75m - 40.75m

SUPPLY AND INSTALLATION
OF THE POST-TENSIONING
SYSTEM FOR A BRIDGE
CONSTRUCTED BY THE
BALANCED-CANTILEVER METHOD

O

n completion, the D3 highway will
become part of the E 75 European
route and Pan-European Transport
Corridor VI. The Highway was
constructed in half section, as the
expected traﬃc volumes are not heavy enough
for a full section to be co-financed using EU
funds. As part of the project, VSL has provided
the post-tensioning for a new bridge over the
Markov Creek Valley. The balanced-cantilever
construction method was used, except for the
end spans, which were built on fixed scaﬀolding.
Two pairs of form travellers were used by
the bridge contractor. The tendon design was
dictated by the construction method. There were
either two or four 6-19 tendons anchored in each
of the cantilever segments. The post-tensioning
solution was completed with an additional four
6-19 tendons in the bottom slab and eight
continuity tendons in the webs. Two sets of six
tendons were used for the end spans.
VSL started the post-tensioning installation in
May 2015 at two pier tables; the first stressing
was carried out the following month. In the

beginning, a 12-day construction cycle was
achieved for each segment. This was shortened
as construction progressed to as little as eight
days. Reaching the workplace was demanding for
staﬀ as the tallest pier was over 50m in height.
The balanced-cantilever method always brings
challenges for the strand pushing operation,
even though the duct is regularly checked to
ensure that the passage is clear. Pushing strand
for the curved continuity tendons with lengths
over 100m was particularly diﬃcult. In addition,
stressing of the continuity tendons was not
easy, as the anchorages are located in blisters
4m below the top slab.
These challenges were overcome thanks to
VSL's stringent checking procedures, which were
carried out both during placement and pushing
of the strands. The post-tensioning system
installation was completed successfully in April
2016.

DATE
2015-2016
LOCATION
Zilina
OWNER
Slovakian National
Motorway Company
ENGINEER
Valbek Ltd
MAIN CONTRACTOR
Strabag

SCOPE OF WORKS
Supply and installation
of the post-tensioning
system.
KEY FIGURES
— Prestressing steel: 206t
— GC 6-19 anchorages:
256pcs
— Length of the bridge:
390m
— Total of 6 spans (41m +
59.2m + 93.8m + 93.8m
+ 59.2m + 41m)
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SCOPE OF WORKS
Supply and installation of
multistrand and slab posttensioning in PT-PLUS®
plastic ducts
385t of prestressing steel
920 type GC 6-19
anchorages
360 slab anchorages

NEW RAIL BRIDGE OVER THE VÁH RIVER

SUPPLY AND INSTALLATION OF
LONGITUDINAL AND TRANSVERSE
POST-TENSIONING IN PT-PLUS®
PLASTIC DUCTS

T

he new bridge across the Váh River
in Trenčín is part of a project to
modernise a key stretch of railway.
The bridge is on the Zlatovce - Trenčín
section of the line linking Nové Mesto
nad Váhom and Púchov, which in turn is part of
Pan-European Corridor number V running from
Venice to Užhorod in Ukraine.
Construction of the New Váh River Bridge was
awarded to the Pod Brezinou consortium, whose
contractor members are BÖGL and KRÝSL. The
overall design of the section was provided by
Reming Consult Corp, and the bridge was designed
by Betoning Ltd. The post-tensioning system was
supplied and installed by VSL Systems/CZ/Ltd.
The bridge has a cast-in-situ post-tensioned
concrete superstructure made up of seven
spans. The balanced-cantilever method was
used to construct all except the end spans, which
were cast on fixed scaﬀolding.
A separate structure has been built for each
of the twin railway tracks. The bridge decks are
post-tensioned longitudinally and also have some
54

DATE
2013-2016
LOCATION
Trenčín
CLIENT
Railways of the Slovak
Republic
ENGINEER
Betoning Ltd.
MAIN CONTRACTOR
BÖGL and KRÝSL, k.s.

KEY FIGURES
— Length of right bridge:
340.6m
— Length of left bridge:
345.4m
— Spans of right bridge:
40.5m + 52.0mx3 +
50.8mx2 + 40.5m
— Spans of left bridge:
40.5m + 52.0mx3 + 53.0m
+ 53.4m + 40.5m

The consultant did not specify electrical
isolation of the tendons against stray currents
as the power system for the line uses alternating
current. The post-tensioning system was
therefore delivered with standard corrosion
protection. The design also included transverse
tendons in specific places. This was to address
the internal tensile forces that analysis showed
would occur at particular stages of construction.
Transverse post-tensioning was also needed
around various openings in the top slabs. Two
bonded post-tensioning systems were used: a
four-strand one for slabs and a monostrand
system, both in plastic ducts. The bottom
slab transverse tendons were designed to be
temporary.
Duct placement began for the right bridge’s
P2 pier table in October 2013. Once three
segments had been concreted, a second pair of
form travellers was installed for the left bridge’s
P2 cantilever. There were typically four working
positions for installation of the post-tensioning
system, although up to six were needed when
work was also in progress on the next pier table.
A seven-day typical cycle was achieved.
Stressing was carried out on the third day
after concreting once the concrete had reached
a minimum cube strength of 35MPa. The
construction schedule was aﬀected by ﬂooding
- which resulted in a one-month forced break as well as other interruptions. Post-tensioning
installation was completed in May 2016.
The new railway bridge across the Váh River is
the first cast-in-situ post-tensioned concrete
bridge in Slovakia. Trenčín city had asked for
a less noisy structure than the original steel
bridge. Following their experience of the steel
structure, members of the public will appreciate
the quieter solution provided by the concrete
bridge.

1

2
1 — The GC anchor system and PTPLUS® plastic ducts were used. Spiral
reinforcement had to be placed before
the duct was connected to the bearing
plate. Local reinforcement was later
completed by adding stirrups and
additional rebar.
2 — Bonded monostrand tendons were
installed.

transverse post-tensioning, mainly needed for the
construction stages. Longitudinal post-tensioning
is formed by 19-strand tendons located in the
webs. Cantilever cables in the top and central
web sections are anchored in the construction
joints. There are typically four per joint.
The longitudinal post-tensioning is completed
by top and bottom continuity tendons anchored
in blisters inside the box.
The GC 6-19 anchorage is used for all
longitudinal tendons; for the anchors in the
blisters it includes a permanent grout cap. The
PT-PLUS® plastic duct system was specified.
Plastic ducts are ideal for railway bridges in
general thanks to the substantially higher tendon
fatigue strength that is achieved.
However, there are also other advantages
in the use of PT-PLUS® plastic ducts, including
higher resistance against deformation during
rebar and concrete placement, which results in
fewer problems during the subsequent strand
pushing.

The bridge is located close to Trenčín's historic centre.
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SCOPE OF WORKS
Supply and installation of
multistrand and slab posttensioning in PT-PLUS®
plastic ducts
385t of prestressing steel
920 type GC 6-19
anchorages
360 slab anchorages

NEW RAIL BRIDGE OVER THE VÁH RIVER

SUPPLY AND INSTALLATION OF
LONGITUDINAL AND TRANSVERSE
POST-TENSIONING IN PT-PLUS®
PLASTIC DUCTS

T

he new bridge across the Váh River
in Trenčín is part of a project to
modernise a key stretch of railway.
The bridge is on the Zlatovce - Trenčín
section of the line linking Nové Mesto
nad Váhom and Púchov, which in turn is part of
Pan-European Corridor number V running from
Venice to Užhorod in Ukraine.
Construction of the New Váh River Bridge was
awarded to the Pod Brezinou consortium, whose
contractor members are BÖGL and KRÝSL. The
overall design of the section was provided by
Reming Consult Corp, and the bridge was designed
by Betoning Ltd. The post-tensioning system was
supplied and installed by VSL Systems/CZ/Ltd.
The bridge has a cast-in-situ post-tensioned
concrete superstructure made up of seven
spans. The balanced-cantilever method was
used to construct all except the end spans, which
were cast on fixed scaﬀolding.
A separate structure has been built for each
of the twin railway tracks. The bridge decks are
post-tensioned longitudinally and also have some
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DATE
2013-2016
LOCATION
Trenčín
CLIENT
Railways of the Slovak
Republic
ENGINEER
Betoning Ltd.
MAIN CONTRACTOR
BÖGL and KRÝSL, k.s.

KEY FIGURES
— Length of right bridge:
340.6m
— Length of left bridge:
345.4m
— Spans of right bridge:
40.5m + 52.0mx3 +
50.8mx2 + 40.5m
— Spans of left bridge:
40.5m + 52.0mx3 + 53.0m
+ 53.4m + 40.5m

The consultant did not specify electrical
isolation of the tendons against stray currents
as the power system for the line uses alternating
current. The post-tensioning system was
therefore delivered with standard corrosion
protection. The design also included transverse
tendons in specific places. This was to address
the internal tensile forces that analysis showed
would occur at particular stages of construction.
Transverse post-tensioning was also needed
around various openings in the top slabs. Two
bonded post-tensioning systems were used: a
four-strand one for slabs and a monostrand
system, both in plastic ducts. The bottom
slab transverse tendons were designed to be
temporary.
Duct placement began for the right bridge’s
P2 pier table in October 2013. Once three
segments had been concreted, a second pair of
form travellers was installed for the left bridge’s
P2 cantilever. There were typically four working
positions for installation of the post-tensioning
system, although up to six were needed when
work was also in progress on the next pier table.
A seven-day typical cycle was achieved.
Stressing was carried out on the third day
after concreting once the concrete had reached
a minimum cube strength of 35MPa. The
construction schedule was aﬀected by ﬂooding
- which resulted in a one-month forced break as well as other interruptions. Post-tensioning
installation was completed in May 2016.
The new railway bridge across the Váh River is
the first cast-in-situ post-tensioned concrete
bridge in Slovakia. Trenčín city had asked for
a less noisy structure than the original steel
bridge. Following their experience of the steel
structure, members of the public will appreciate
the quieter solution provided by the concrete
bridge.

1

2
1 — The GC anchor system and PTPLUS® plastic ducts were used. Spiral
reinforcement had to be placed before
the duct was connected to the bearing
plate. Local reinforcement was later
completed by adding stirrups and
additional rebar.
2 — Bonded monostrand tendons were
installed.

transverse post-tensioning, mainly needed for the
construction stages. Longitudinal post-tensioning
is formed by 19-strand tendons located in the
webs. Cantilever cables in the top and central
web sections are anchored in the construction
joints. There are typically four per joint.
The longitudinal post-tensioning is completed
by top and bottom continuity tendons anchored
in blisters inside the box.
The GC 6-19 anchorage is used for all
longitudinal tendons; for the anchors in the
blisters it includes a permanent grout cap. The
PT-PLUS® plastic duct system was specified.
Plastic ducts are ideal for railway bridges in
general thanks to the substantially higher tendon
fatigue strength that is achieved.
However, there are also other advantages
in the use of PT-PLUS® plastic ducts, including
higher resistance against deformation during
rebar and concrete placement, which results in
fewer problems during the subsequent strand
pushing.

The bridge is located close to Trenčín's historic centre.
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DUBAI FRAME

LIFTING OF TWO SIDE SPANS
BY 50M

he Izmit Bay Bridge, also called
Osman Gazi Bridge, is the world‘s
fourth-longest suspension bridge.
The 2,682m structure, which has a
1,550m-long main span, is located
at the eastern end of the Marmara Sea which
connects the Black Sea to the Aegean Sea. The
bridge has been built in one of the world‘s most
seismically active areas, which placed high demands in terms of the design and execution.
The crossing is part of a large-scale highway
project that will link Istanbul to Izmir, a major
city of western Turkey.
VSL Heavy Lifting was responsible for raising
the two side spans, which have lengths of
127m and 136m. Both spans were fabricated
at ground between their final piers. Temporary
steel structures were installed on top of the
piers to mount the strand lifting units.
The supports and working platforms were tied
back during the lifting operations. This method
reduced the need for auxiliary lifting structures
and was therefore a cost-eﬀective approach.

BRIDGE CONSTRUCTION

A challenge came from the curved geometry
of the span, which resulted in a slightly oﬀset
centre of gravity. As a consequence, the load
was unevenly distributed between the strand
lifting jacks.
Constant monitoring using VSL's state-of-theart control system avoided any overloading of
the single strand jacks. The 2,400t and 2,800t
side spans were each raised step by step. The
equipment and connections had to be checked
repeatedly. After reaching its final position each
span was connected to the adjacent deck.
VSL Heavy Lifting completed both operations
successfully within the allocated time.

DATE
2015

DATE
2015

LOCATION
Dilovasi Kocaeli

LOCATION
Dubai

OWNER
Ministry of Transport,
Maritime and Communications, Turkey
CLIENT
Mega Yapi Construction,
Turkey

SCOPE OF WORKS
Lifting of the two side
spans
KEY FIGURES
— Length of the side spans:
127m and 136m
— Weight: 2,400t and
2,800t
— Total length of the
bridge: 2,682m

LIFTING OF A VIEWING BRIDGE
TO CREATE DUBAI'S NEW
TOURIST ATTRACTION

OWNER
Municipality of Dubai
CLIENT
Eversendai Engineering
LLC
MAIN CONTRACTOR
Al Rostamani Pegel LLC

T

he giant rectangular Dubai Frame in
Zaabeel Park is set to be the city‘s
new tourist attraction. The structure
consists of two 150m-high concrete
cores, connected by a 75m-long steel
bridge at the very top. The new attraction will
serve as an observatory providing uninterrupted
views of the "New Dubai" to the south and “Old
Dubai” to the north, acting as a bridge between
the city‘s past and present.
VSL Heavy Lifting was appointed to lift the
75m-long steel structure by 132m. The 750t
viewing bridge was assembled at ground level,
and then lifted into its final position using four
strand jacking units, with one positioned at
each corner. The four strand jacking units were
installed on temporary steel frames, specifically
designed and fabricated for the project.
The cantilever temporary frames were
installed on top of the two concrete shaft s,
150m above ground level. The sky bridge was
initially lifted by a few centimetres and secured
for a couple of days to allow the completion

of the soﬃ t cladding. In a second stage the
bridge was raised in a 13-hour operation to its
final position while keeping the level tolerances
within a few millimetres.
During the early phases of the project, it
appeared that the concrete shafts might deﬂect
inwards, during lifting, due to the oﬀset of the
lifting points. A special hydraulic arrangement
was then developed to overcome this eﬀect and
realign the structures if needed, once the lift of
the sky bridge is completed.
VSL Heavy Lifting is a specialist in lifting sky
bridges to great heights. Its expertise has been
demonstrated in many successful projects,
such as the record-breaking 336m lift for
ADNOC’s (Abu Dhabi National Oil Company) new
headquarters in Abu Dhabi.

SCOPE OF WORKS
Lifting of the sky bridge
KEY FIGURES
— Length of the span
structure: 75m
— Weight: 750t
— Lifting distance: 132m
— 4 strand jacking units
— 13-hour operation to
raise the sky bridge to
its final position
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HEAVY LIFTING

DUBAI FRAME

LIFTING OF TWO SIDE SPANS
BY 50M

he Izmit Bay Bridge, also called
Osman Gazi Bridge, is the world‘s
fourth-longest suspension bridge.
The 2,682m structure, which has a
1,550m-long main span, is located
at the eastern end of the Marmara Sea which
connects the Black Sea to the Aegean Sea. The
bridge has been built in one of the world‘s most
seismically active areas, which placed high demands in terms of the design and execution.
The crossing is part of a large-scale highway
project that will link Istanbul to Izmir, a major
city of western Turkey.
VSL Heavy Lifting was responsible for raising
the two side spans, which have lengths of
127m and 136m. Both spans were fabricated
at ground between their final piers. Temporary
steel structures were installed on top of the
piers to mount the strand lifting units.
The supports and working platforms were tied
back during the lifting operations. This method
reduced the need for auxiliary lifting structures
and was therefore a cost-eﬀective approach.

BRIDGE CONSTRUCTION

A challenge came from the curved geometry
of the span, which resulted in a slightly oﬀset
centre of gravity. As a consequence, the load
was unevenly distributed between the strand
lifting jacks.
Constant monitoring using VSL's state-of-theart control system avoided any overloading of
the single strand jacks. The 2,400t and 2,800t
side spans were each raised step by step. The
equipment and connections had to be checked
repeatedly. After reaching its final position each
span was connected to the adjacent deck.
VSL Heavy Lifting completed both operations
successfully within the allocated time.

DATE
2015

DATE
2015

LOCATION
Dilovasi Kocaeli

LOCATION
Dubai

OWNER
Ministry of Transport,
Maritime and Communications, Turkey
CLIENT
Mega Yapi Construction,
Turkey

SCOPE OF WORKS
Lifting of the two side
spans
KEY FIGURES
— Length of the side spans:
127m and 136m
— Weight: 2,400t and
2,800t
— Total length of the
bridge: 2,682m

LIFTING OF A VIEWING BRIDGE
TO CREATE DUBAI'S NEW
TOURIST ATTRACTION

OWNER
Municipality of Dubai
CLIENT
Eversendai Engineering
LLC
MAIN CONTRACTOR
Al Rostamani Pegel LLC

T

he giant rectangular Dubai Frame in
Zaabeel Park is set to be the city‘s
new tourist attraction. The structure
consists of two 150m-high concrete
cores, connected by a 75m-long steel
bridge at the very top. The new attraction will
serve as an observatory providing uninterrupted
views of the "New Dubai" to the south and “Old
Dubai” to the north, acting as a bridge between
the city‘s past and present.
VSL Heavy Lifting was appointed to lift the
75m-long steel structure by 132m. The 750t
viewing bridge was assembled at ground level,
and then lifted into its final position using four
strand jacking units, with one positioned at
each corner. The four strand jacking units were
installed on temporary steel frames, specifically
designed and fabricated for the project.
The cantilever temporary frames were
installed on top of the two concrete shaft s,
150m above ground level. The sky bridge was
initially lifted by a few centimetres and secured
for a couple of days to allow the completion

of the soﬃ t cladding. In a second stage the
bridge was raised in a 13-hour operation to its
final position while keeping the level tolerances
within a few millimetres.
During the early phases of the project, it
appeared that the concrete shafts might deﬂect
inwards, during lifting, due to the oﬀset of the
lifting points. A special hydraulic arrangement
was then developed to overcome this eﬀect and
realign the structures if needed, once the lift of
the sky bridge is completed.
VSL Heavy Lifting is a specialist in lifting sky
bridges to great heights. Its expertise has been
demonstrated in many successful projects,
such as the record-breaking 336m lift for
ADNOC’s (Abu Dhabi National Oil Company) new
headquarters in Abu Dhabi.

SCOPE OF WORKS
Lifting of the sky bridge
KEY FIGURES
— Length of the span
structure: 75m
— Weight: 750t
— Lifting distance: 132m
— 4 strand jacking units
— 13-hour operation to
raise the sky bridge to
its final position
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SCOPE OF WORKS
Supply and installation of
post-tensioning
Supply and installation
of stays
Technical assistance with
stays
Design, supply and installation of dampers
KEY FIGURES
— Length of the bridge:
610m
— Length of the main
span: 400m
— Length of the side
spans: 105m (2x)
— N° of stay cables: 80
— Length of the longest
stay cable: 200m

NISSIBI EUPHRATES BRIDGE

O

58

1
1 — The concrete pylons which have an inverted Y
shape - reach a height of 96m.

DATE
2015

SUPPLY AND INSTALLATION
OF CABLES AND POSTTENSIONING FOR A MAJOR
CABLE-STAYED BRIDGE
ne of Turkey’s longest cable-stayed
bridges has been built across the
waters of the Ataturk Dam on the
Euphrates River in Turkey’s South
East Anatolia region. The Nissibi
Euphrates Bridge connects the districts of
Siverek in Şanlıurfa and Kahta in Adıyaman.
Citizens of Adıyaman have suﬀered economic,
cultural and social disadvantages for many years
due to problems with transport, and they now
benefit from dramatically shorter journey times.
Before the completion of the bridge, the only
way to cross the river was to use ferries with a
very limited service. The project broke ground
in 2012 and now carries two lanes of traﬃc in
each direction.
The 610m-long cable-stayed road bridge
comprises a 400m-long main span with two
side spans, each of 105m. It gains its landmark
appearance from its pylons, which are each in
the shape of an inverted Y. Each pylon has two
fans of back stays and two fans of front stays.
VSL was awarded the contract for the supply

The two concrete back-spans were posttensioned by VSL to accommodate the loads in
the deck. Steel was used for the main span.
VSL was also responsible for the supply and
installation of 36 viscous hydraulic dampers,
which were fi tted at deck level to suppress
any vibrations in the stay cables. The dampers
were specially designed for the project by
VSL’s Technical Centre to meet the stringent
requirements of the bridge’s owner and the
consultant. They were manufactured using
hydraulic elements supplied by Dellner.
Throughout the execution phase, VSL provided
technical assistance to the main contractor
and was also involved in discussions with the
consultant and owner. Nissibi Euphrates Bridge
was oﬃcially opened in 2015 by the Turkish
Government Authorities.

LOCATION
Kahta, Adıyaman-Siverek
OWNER
Ministry of Transport,
Maritime and
Communications, Turkey
ENGINEER
Emay
DESIGNER
Yüksel Proje & Wiecon

and installation of both the post-tensioning and
stay cable systems. The project required the
installation of a total of 80 VSL SSI 2000e stay
cables – four sets of 20 – with the longest stay
measuring 200m. This represents a total of 580t
of stay cable strands. Stressing of the cables
was carried out using the VSL strand stressing
system. The two concrete back-spans were posttensioned by VSL to accommodate the loads in
the deck. Steel was used for the main span.

MAIN CONTRACTOR
Gulsan Construction
Company

A viscous
hydraulic
damper was
tailor-made
for the project
to meet
the design
requirements.

The new bridge has improved transport links in a region that had been isolated.
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SCOPE OF WORKS
Supply and installation of
post-tensioning
Supply and installation
of stays
Technical assistance with
stays
Design, supply and installation of dampers
KEY FIGURES
— Length of the bridge:
610m
— Length of the main
span: 400m
— Length of the side
spans: 105m (2x)
— N° of stay cables: 80
— Length of the longest
stay cable: 200m

NISSIBI EUPHRATES BRIDGE
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1
1 — The concrete pylons which have an inverted Y
shape - reach a height of 96m.

DATE
2015

SUPPLY AND INSTALLATION
OF CABLES AND POSTTENSIONING FOR A MAJOR
CABLE-STAYED BRIDGE
ne of Turkey’s longest cable-stayed
bridges has been built across the
waters of the Ataturk Dam on the
Euphrates River in Turkey’s South
East Anatolia region. The Nissibi
Euphrates Bridge connects the districts of
Siverek in Şanlıurfa and Kahta in Adıyaman.
Citizens of Adıyaman have suﬀered economic,
cultural and social disadvantages for many years
due to problems with transport, and they now
benefit from dramatically shorter journey times.
Before the completion of the bridge, the only
way to cross the river was to use ferries with a
very limited service. The project broke ground
in 2012 and now carries two lanes of traﬃc in
each direction.
The 610m-long cable-stayed road bridge
comprises a 400m-long main span with two
side spans, each of 105m. It gains its landmark
appearance from its pylons, which are each in
the shape of an inverted Y. Each pylon has two
fans of back stays and two fans of front stays.
VSL was awarded the contract for the supply

The two concrete back-spans were posttensioned by VSL to accommodate the loads in
the deck. Steel was used for the main span.
VSL was also responsible for the supply and
installation of 36 viscous hydraulic dampers,
which were fi tted at deck level to suppress
any vibrations in the stay cables. The dampers
were specially designed for the project by
VSL’s Technical Centre to meet the stringent
requirements of the bridge’s owner and the
consultant. They were manufactured using
hydraulic elements supplied by Dellner.
Throughout the execution phase, VSL provided
technical assistance to the main contractor
and was also involved in discussions with the
consultant and owner. Nissibi Euphrates Bridge
was oﬃcially opened in 2015 by the Turkish
Government Authorities.

LOCATION
Kahta, Adıyaman-Siverek
OWNER
Ministry of Transport,
Maritime and
Communications, Turkey
ENGINEER
Emay
DESIGNER
Yüksel Proje & Wiecon

and installation of both the post-tensioning and
stay cable systems. The project required the
installation of a total of 80 VSL SSI 2000e stay
cables – four sets of 20 – with the longest stay
measuring 200m. This represents a total of 580t
of stay cable strands. Stressing of the cables
was carried out using the VSL strand stressing
system. The two concrete back-spans were posttensioned by VSL to accommodate the loads in
the deck. Steel was used for the main span.

MAIN CONTRACTOR
Gulsan Construction
Company

A viscous
hydraulic
damper was
tailor-made
for the project
to meet
the design
requirements.

The new bridge has improved transport links in a region that had been isolated.
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BASHOLI CABLE-STAYED BRIDGE
DATE
2015

or many years, the municipality
of Krakow has been taking action
to improve traﬃc ﬂ ows, including
commissioning major construction
work for the city’s tramway.
VSL Poland was appointed to supply and
install the post-tensioning and stay cables for
two viaducts that form part of a new tramway
junction. In addition, VSL Poland provided
technical assistance in developing the design
of the pylons, leading to the use of VSL Saddles
for the cables. This involved close collaboration
with both the main contractor and the designer
throughout the construction phase to develop
a modified design solution that optimised
the construction techniques, costs and final
appearance of the structure.
VSL Poland proposed substantial modifications
to the pylons for both viaducts through the use
of the VSL 2000e stay cable system together
with the VSL Saddles. The saddles enabled
single-strand installation and stressing. Use
of VSL Saddles also allowed the pylon design

BRIDGE CONSTRUCTION

to be compact and slender, a factor that was
appreciated by both the engineer and the client.
Viaduct 4.1 is an extradosed structure
that is 461m long and features three pylons
equipped with VSL Saddles. Viaduct 4.2 is a
141m-long curved cable-stayed bridge with a
tall asymmetrical pylon that takes substantial
horizontal forces. This viaduct also incorporates
VSL Saddles, integrated into the final pylon
design.
The pylon design for the longer, extradosed
viaduct was modified by VSL to meet the technical
targets, including the capacity to take the
required vertical and horizontal forces as well
as the optimisation of the size and costs of the
system, while providing a pleasing appearance.
The modifications to the pylons were the main
reasons why VSL was awarded the work, as the
revised design delivered quantifiable economies
to the main contractor. VSL has also worked with
Mota-Engil on another project in Poland, the S8
Expressway near Wroclaw. This project included
post-tensioning works for two viaducts.

LOCATION
Krakow
OWNER AND ENGINEER
Municipality of Krakow
DESIGNER
Krzysztof Topolewicz
MAIN CONTRACTOR
Mota-Engil Central Europe

SCOPE OF WORKS
Modification of the pylon
concept to incorporate VSL
Saddles
Close collaboration with
the designer to address
the technical implications
of the revised design
Supply and installation
of post-tensioning, stay
cables and saddles
KEY FIGURES
— Viaduct 1: 461m
— Viaduct 2: 141m

BUILDING A STRATEGICALLY
IMPORTANT BRIDGE THAT
IS THE FIRST OF ITS KIND
IN NORTHERN INDIA

T

he 592m-long Basholi Bridge is the
fourth cable-stayed bridge in India
and features the second-longest
span of its type in the country. The
bridge over the River Ravi is designed to improve connectivity between the
three states of Jammu and Kashmir, Himachal
Pradesh and Punjab. It provides a better link
between Pathankot and Basholi - reducing the
distance by more than 35km - and will help boost
both commercial and tourism-related activities
in the area. In addition, the bridge is of wider
strategic importance, particularly as it helps
improve overall access within the region during
emergencies.
IRCON-SPSCPL-JV awarded the work for the
stay cable supply and installation to VSL. The
contract included the supply and installation of
VSL SSI 2000eL system, including full-scale fatigue testing at EMPA Laboratories, Switzerland.
During the tests, the system proved to be successful; on-site, the team was able to make swift
progress, achieving cycle times of nine days per

segment. At the time of the contract award, VSL
was already working with SP Singla Constructions on the Arrah-Chaprah Bridge across the
Ganges River. The project involved the installation of extradosed stay cables together with
the SSI 2000eL saddle system.
A particular challenge during construction
at Basholi came from the region’s climate, as
temperatures in winter dropped to -4°C. Working
at heights of up to 106m on the tallest pylon
brought further challenges, as the workforce
could only access the pylon and outer platform
by using a basket on a tower crane. Another
peculiarity was that the pylons are located in
two diﬀerent Indian states. Pylon 1 is in Jammu
and Pylon 2 is located in Punjab - which meant
having to work under two diﬀerent sets of tax
regulations.

DATE
2016
LOCATION
Pathankot/Basholi
OWNER
Border Roads Organisation
CONSULTANT
Infinity Engineering, United
States
MAIN CONTRACTOR
IRCON-SPSCPL-JV

SCOPE OF WORKS
Supply and installation of
the VSL stay cable system
KEY FIGURES
— Total length: 592m
— Back span: 121m
— Main span length: 350m
— Height of pylon: 106m
— Deck width: 13.3m
— N° of cables: 96
— Shortest cable: 50m
— Longest cable: 190m
— 15.7mm strand: 280MT
— N° of stay anchorages
(types DR and DS): 96
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HEAVY LIFTING

SCOPE OF WORKS
Lifting of the main arch
span
Lowering of the arch
span onto its permanent
bearings
KEY FIGURES
— Dimension:
168m x 33.5m
— Weight: 2,268t
— Lifting distance: 20m

EGGNERS FERRY BRIDGE
DATE
2015

CHALLENGING OPERATION
TO LIFT A 168M-LONG ARCH FROM
A BARGE

An additional challenge came from the
fact that the barge consisted of four modules
connected to each other, which meant that
four separate tanks had to be equalised. The
VSL monitoring system was customised for
the difficult operation, and all performance
parameters were carefully watched during the
process.
Once the arch had been lifted slightly above its
final height, the barge was carefully manoeuvred
in between the permanent piers.
It was also essential to pay diligent attention
to the ballasting when lowering the arch onto
the bearings. The temporary lifting towers had
to be kept perfectly vertical, and so this was
closely monitored using lasers.
During the operation, both the waterway
and old bridge had to be closed to all traﬃc,
which resulted in a very tight schedule. Weather
conditions and changing water levels in the
reservoir were additional complications.
Key elements in the success were the perfect
interaction between all partners as well as VSL
Heavy Lifting‘s experience gained from many
similar projects all over the world.

LOCATION
Benton
OWNER
Kentucky Transportation
Cabinet, United States

2

CLIENT
Structural Technologies

1 — The barge was carefully
manoeuvred in between the
piers.
2 — In a smooth operation the
span was lowered onto the
bearings.

MAIN CONTRACTOR
Johnson Bros

A

new bridge has been built as
the repl acement for Eggners
Ferry Bridge, which crosses one
of America’s largest reservoirs,
Kentucky Lake. In 2010, Kentucky
Transportation Cabinet announced a plan to
replace the bridge - which opened in 1938 - as
part of the modernisation of the road network.
However, a cargo ship destroyed a span of the
existing bridge in January 2012. The bridge
reopened four months later with a temporary
span in place, but the decision was taken to bring
forward the construction of its replacement.
The new bridge, which has been built parallel
to the old one, features a 2,268t basket-handle
tied arch with a length of 168m as its central
span. Instead of two lanes, the new structure has
four lanes plus additional paths for pedestrians
and cyclists.
VSL Heavy Lifting was appointed to lift the
arch from a barge and lower it into position on
its bearings. The steel arch was assembled on
the barge at the shore of the lake before being
62

1

towed into position by tugboats. VSL‘s operation
required the use of four temporary lifting towers
- each with two strand lifting units on top - and
these were also installed on the barge.
VSL Heavy Lifting started work on 1 December
2015, when the barge arrived next to the final
position of the arch span. The arch was lifted
oﬀ its supports in steps of 10% of its weight.
After every step, the barge‘s ballast had to be
adjusted by pumping water into the tanks.
Four
temporary
lifting towers,
with strand
lifting units
on top, were
installed on
the barge.

The new bridge has been built adjacent to the old one.
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ur ground engineering business dates back a long way,
with the development of such systems as anchor ties.
The scope of our geotechnical services for buildings
and infrastructure has expanded considerably
since 2001, when we teamed up with Intrafor Hong Kong,
which is now a subsidiary of VSL. Today our services range
from deep foundations to vibratory ground improvement,
from soil investigation to specialised grouting and
Cutter Soil Mixing (CSM) - all designed for use for both
private-sector and public schemes.
Over the last few years we have taken part
in increasingly complex projects, posing
unprecedented technical demands. To address
these challenges we have invested in
innovation - in terms of design, equipment
and of the production process.

64

65

BUSINESS LINE

FOUNDATIONS
& GROUND
ENGINEERING

O

ur ground engineering business dates back a long way,
with the development of such systems as anchor ties.
The scope of our geotechnical services for buildings
and infrastructure has expanded considerably
since 2001, when we teamed up with Intrafor Hong Kong,
which is now a subsidiary of VSL. Today our services range
from deep foundations to vibratory ground improvement,
from soil investigation to specialised grouting and
Cutter Soil Mixing (CSM) - all designed for use for both
private-sector and public schemes.
Over the last few years we have taken part
in increasingly complex projects, posing
unprecedented technical demands. To address
these challenges we have invested in
innovation - in terms of design, equipment
and of the production process.

64

65

GROUND ENGINEERING

NORTH EAST ASIA

HONG KONG

DIAPHRAGM WALL
AND BARRETTES

SCOPE OF WORKS
Construction of 940m of
diaphragm wall and 29
barrettes
Construction of 150m of
slurry wall
Shear pinning
Toe fissure grouting
Pumping tests
Koden tests, Sonic tests,
interface coring and fullproof coring tests
KEY FIGURES
_ Concrete: 36,855m3
_ Steel: 8,654t

SHATIN TO CENTRAL LINK CONTRACT 1112
DATE
2013-2015

FOUNDATION WORKS UNDER LOW
HEADROOM FOR THE EXTENSION
OF TWO METRO LINES

S

hatin to Central Link (SCL) is a
major infrastructure project led by
MTR Corporation, the organisation
that runs Hong Kong’s Mass Transit
Rail network. The new line, which
will be 17km long, will improve transportation
between Hong Kong and China’s mainland and
relieve congestion on the existing MTR network,
especially in the growing East Kowloon area.
The scheme involves the development of
two existing metro lines, Ma On Shan and East
Rail Line. Ma On Shan will be extended from Tai
Wai, in the North-East of the New Territories, to
Hung Hom - an existing station close to Victoria
Harbour in Kowloon.
The East Rail Line, which currently runs from
the border with Mainland China to Hung Hom,
will be extended to Admiralty, a station situated
on the other side of the harbour, near Hong
Kong’s major business districts. This section of
the SCL will include a sub-sea tunnel. The overall
project is divided into several packages. One of
the biggest is contract 1112, which involves
66

LOCATION
Hong Kong
CLIENT
MTR Corporation
DESIGN ENGINEER
Atkins
MAIN CONTRACTOR
Leighton Contractors
(Asia) Limited

The scope of works included the construction
of 940m of diaphragm walls, 29 barrettes and
150m of slurry wall. Intrafor also carried out
shear pinning, toe fissure grouting, pumping
tests and quality control - including Koden
tests, Sonic tests, interface coring and fullproof coring tests. This project presented
many challenges, especially with regards to the
characteristics of the site, which was located
under the existing Hung Hom station and a
concert hall. As a result, the vertical clearance
available was limited to just 5.5m in some areas.
Moreover the structures above - which remained
open throughout the works - were supported
by columns and sensitive foundation elements,
including Franki Piles. In addition, restrictions
were in place in terms of vibration and noise
in order to protect the buildings and utilities
surrounding the station.
Intrafor used tailor-made equipment to
address the lack of both lateral and vertical
space. A low-headroom trench cutter was
supplied by Intrafor’s Plant Department to
excavate the diaphragm wall panels, whose
depths varied from 17m to 70m. The machine
is able to work with a vertical clearance of as
little as 5.3m, at excavation depths of 80m. It
is also equipped with a steering ﬂ ap system
that guarantees the control of verticality, even
when a panel has to be excavated in an awkward
position. The project team also deployed shortboom excavation rigs equipped with short grabs.
These rigs had to excavate at about 2m from
the trench, meaning that the stability of the
platform needed to be carefully verified to avoid
collapse. In spite of these challenges, Intrafor
completed the construction of panels up to 7.1m
long without any particular problems.
The diaphragm wall panels were built
following the traditional procedure and were
reinforced with steel cages. The limited vertical

space meant that the cages - which were to
be lifted by service crane - had to be shorter
than usual, and so the lapping and coupler
consumption were both particularly high. In
order to increase the height of the cages and
improve productivity, Intrafor decided to test an
alternative lifting method for some of the panels.
This involved the use of a tailor-made mobile
gantry, consisting of a frame mounted on
wheels together with movable girders equipped
with a movable hoist system. Its operation is
electric and hydraulic, meaning that it is more
environmentally friendly than traditional service
cranes. This gantry can install cages up to 7m
long and has a lifting capacity of 64t. In contrast,
the service cranes could only install cages up to
5m long and lift just 45t. Extensive design and
planning changes meant that the gantry couldn’t
be used everywhere on the project. However,
when its adoption was possible, it proved to be
a useful resource for working in low-headroom
conditions.

The use of the mobile
gantry helped to reduce the
consumption of couplers.

both permanent and temporary works at Hung
Hom station. Work includes the construction
of a new station, extensive underpinning and
modifications to the existing podium structure
as well as the construction of the north and
south approach tunnels to the new platforms.
The main contractor, Leighton Contractors
Asia Limited, chose Intrafor to carry out various
foundation tasks on the project.

Short grabs
were used to
excavate the
panels under
low headroom.

The tailor-made mobile gantry.
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when its adoption was possible, it proved to be
a useful resource for working in low-headroom
conditions.

The use of the mobile
gantry helped to reduce the
consumption of couplers.

both permanent and temporary works at Hung
Hom station. Work includes the construction
of a new station, extensive underpinning and
modifications to the existing podium structure
as well as the construction of the north and
south approach tunnels to the new platforms.
The main contractor, Leighton Contractors
Asia Limited, chose Intrafor to carry out various
foundation tasks on the project.

Short grabs
were used to
excavate the
panels under
low headroom.

The tailor-made mobile gantry.
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SCOPE OF WORKS
Pipeline installation using
the Horizontal Directional
Drilling method
KEY FIGURES
_ Number of holes: 3
_ Drillhole length: 175m
_ Pipes diameter: 225mm

ROYAL HONG KONG YACHT CLUB
DATE
2016

INSTALLATION OF THREE
PIPELINES USING HORIZONTAL
DIRECTIONAL DRILLING

T

renchless construction techniques
are being employed more and more
frequently for the installation of
utilities under sensitive areas and
waterways. Intrafor has used one of
these specialist methods - Horizontal Directional
Drilling (HDD) - to install three pipelines for the
Royal Hong Kong Yacht Club. The construction
site was located on Middle Island, in the southern
waters of Hong Kong. As a result, all equipment
- including a 20t crawler rig and a high-pressure
mud pump - had to be delivered to the working
area by ﬂat-bottom derrick barge.
The project adopted a three-stage pilot,
ream and pull programme. After unloading the
equipment and setting up the site, drilling was
carried out using a mud motor and tri-cone bit to
create the first 5.5” pilot hole along the planned
alignment. Jetting bits were also used to drill the
hole through the beach deposits to the rockhead.
A full suite of drilling parameters was recorded
during the process. There were boulders and
existing utilities along the drilling path; in spite of
68

LOCATION
Hong Kong
CLIENT
Hong Kong Electric
Company Ltd
MAIN CONTRACTOR
Yee Hop Engineering

This ensured the stability of the drillholes and
prevented ingress of seawater into the drill mud
system throughout the entire HDD operation. The
next step was to ream the pilot holes using a 13’’
hole-opener. This operation - which was carried
out in two stages to avoid mud frac-outs - was
used to increase the hole diameter to allow the
installation of the pipelines. The final phase of
the project was the installation of HDPE pipes of
225mm outside diameter through the completed
drillholes. The pipe pulling - which took about
four hours for each 175m-long pipe - was carried
out with a maximum force of five tonnes. After
the installation, the pipes were cleaned using
fresh water, before being emptied to allow CCTV
inspection of the completed pipelines.
The holes had been drilled under the seabed,
mostly through rock. The geology that was
encountered included sand-hosted cobbles,
sands and silts, silt and clay and tuﬀ. Along
various sections of the holes’ alignment, the rock
was only moderately or slightly decomposed.
HDD is a preferred method when facing such
challenging ground conditions. The technique
can be used in all geologies from hard rock to
soft soil, achieving high degrees of accuracy
while seldom requiring any pre-treatment.
Another of its main features is its “steerability”,
which allows HDD holes to avoid both man-made
and natural obstacles whilst still achieving the
build objectives. The project was carried out
from November 2015 to May 2016. The pipelines
will be used by the main contractor to install
22kV cables between Deep Water Bay Seaview
Promenade and Middle Island.

1

2
1 — The site layout on the
rig side.
2 — Instrumentation to record
the drilling parameters.

this all pilot holes met the requirements in terms
of accuracy. To achieve these results, the work
was constantly monitored using the Paratrack
II system. Surveys were taken every 3m, using
a magnetic steering probe to determine the
position relative to a wire coil on the sea bed.
Another key feature was the use of a blowout preventer system, which was installed to
maintain positive drill mud pressure in the hole
at all times.
The equipment
was brought
to site by fl atbottom derrick
barge.

The equipment included a 20t HDD Crawler Rig.
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HONG KONG

DIRECTIONAL DRILLING

SCOPE OF WORKS
Installation of 44 steel
pipes under the AEL
KEY FIGURES
_ Diameter: 813mm
_ Spacing: 950mm c/c
_ Average drilling rate: 6m/h
_ Grouting: 1,600m3
_ Drilling length: 2,993m
_ Excavation: 1,600m3
_ Spoil: 3,500t
_ Project duration: 10
months

HONG KONG LINK ROAD 03
DATE
2015-2016

HORIZONTAL DIRECTIONAL PIPE
PILING FOR THE CONSTRUCTION
OF A BOX JACKED TUNNEL

H

ong Kong Link Road contract 03
(HKLR03) is part of the extensive
Hong Kong-Zhuhai-Macao scheme,
a cross-boundary project aiming to
boost the transport network in the
Pearl River Delta region. HKLR03 involves the
construction of two tunnels, about 80m long,
underneath the Airport Express Link (AEL), the
rail line connecting Hong Kong International
Airport to the city centre. The tunnels are being
built by box jacking, a method that has never been
used before in Hong Kong, as it is essential to
avoid disruption to the AEL’s regular operations.
Twelve prefabricated tunnel segments will be
pushed through the ground using a hydraulic jack
system. The jacking shaft is located in the east of
the site, between the sea and the AEL, while the
receiving shaft is on the west side, between the
AEL and the busy highway heading to the airport.
To allow the box jacking to be carried out safely,
Intrafor has installed a system that has been
designed to minimise the ground settlement and
provide a temporary support to the AEL during
70

the excavation of the tunnels. This pipe canopy
system is made up from 44 steel casing pipes
running along the entire jacking length of the
future tunnels at a level under the railway and
above the line of the roof slab.
The steel casing pipes, which have an external
diameter of 813mm, have been installed using
two drilling rigs fitted with steerable drilling
heads. This tailor-made equipment has been
developed by Intrafor in partnership with two
international suppliers, Bohrtec and Numa. The
former has provided two long-frame auger boring
machines equipped with its Front Steer system,
while the latter has supplied the down-the-hole
(DTH) hammers and bits. These machines have
multiple advantages: progress is faster as they
do not require the drilling of a pilot hole; and they
are fitted with an accurate guidance system and
real-time control and monitoring of the steerable
drilling head, which enhances the accuracy of
borehole alignment. Moreover, the drilling bits do
not have to be changed during the installation
of the pipes.

LOCATION
Hong Kong

This innovative equipment has proved to
be eﬀective in spite of the challenging ground
conditions of the site. In particular, the pipes had
to be drilled through a mixed soil profile, which
included the presence of stiﬀ boulders and hard
granite rock.
The as-built alignment of the boreholes
ensures face stability and therefore allows safe
excavation for box-jacking works, while keeping
induced settlement within acceptable ranges.
The pipes were drilled from the western to the
eastern shaft s and grouted immediately after
their installation. The work involved the drilling
of 24 pipes along the jacking length of the first
tunnel and 20 for the second. The pipes were
all at a spacing of 950mm centre-to-centre.
Working around the clock, seven days a week,
enabled the project team - which consisted of
75 people at peak periods - to complete the
task in 10 months.
On the same project, Intrafor also carried
out a major grouting exercise in order to
improve the soil conditions - including stability
and permeability - prior to the construction of
the tunnels. The project team is now working
with VSL, Intrafor’s parent company, on the box
jacking operation and the excavation of the
tunnels.

1

CLIENT
Highways Department,
Hong Kong Government
ENGINEER
Arup
MAIN CONTRACTOR
China State Construction
Engineering (Hong Kong)
Ltd.

2
1 — Installing a pipe in the
launching shaft .
2 — Intrafor developed
the drilling equipment
in partnership with two
international suppliers.

The canopy pipes will support the AEL during the box jacking of the tunnel segments, weighing up to more than 5,100t.
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SCOPE OF WORKS
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GROUND ENGINEERING

CENTRAL EUROPE
AND MIDDLE EAST

UNITED ARAB EMIRATES

GROUND IMPROVEMENT

MAISON MAJESTINE

GROUND IMPROVEMENT
FOR A PRESTIGIOUS COMPLEX
USING AN INNOVATIVE
COMBINATION OF TECHNIQUES

M

aison Majestine is a complex of
prestigious serviced hotel apartments being developed in Dubai.
The scheme is being undertaken
by DAMAC Properties, a developer
of luxury real estate, well-established in the
Middle East. Maison Majestine is located in the
lively Burj area, in close proximity to the world’s
largest shopping mall. The building will house
sumptuous rooms and suites together with
various amenities. The structure, whose footprint
will be approximately 5,850m2, is being built on
piled foundations.
To ensure structural safety, Intrafor was
appointed to carry out ground improvement
works by vibro compaction and the installation of
stone columns. This work was needed to improve
the properties of the ground to prevent any soil
liquefaction in case of seismic events. Intrafor has
a proven record of ground improvement works in
the Middle East. However, it was the company’s
innovative technical approach that played a major
role in winning this project. Intrafor proposed
72

state-of-the-art solutions, both in terms of
methods and design. First, the work was carried
out by combining into one operation two diﬀerent
techniques, vibro compaction and stone column
installation. The former method increases
bearing capacity and mitigates the potential for
liquefaction by rearranging soil particles through
vibration; it is mainly used to strengthen sand and
gravel. The latter method increases the density
of soft and compressible soils using compacted
crushed stone to fill the voids created by a vibro
probe. The combination of these two techniques
allowed significant cost savings to be achieved,
eliminating the need for stone backfill in the
upper sections of the improvement points.
A second area of innovation was that Intrafor
suggested reducing the number of improvement
points - from 1,130 to 999 - to leave “windows”
around the proposed locations of the new
foundation piles. This solution was particularly
eﬀective, as it shortened the construction period
from three to two months without aﬀecting the
eﬃcacy of the ground improvement work.

DATE
2015
LOCATION
Dubai
CLIENT
DAMAC Properties, LLC
ENGINEER / DESIGNER
BH.NS Engineering
Consultants
MAIN CONTRACTOR
National Piling Company

SCOPE OF WORKS
Improvement of loose
sandy soils by vibro
compaction
Installation of stone
columns through soft and
compressible clayey soils
Execution of the two
tasks in a single operation
KEY FIGURES
_ 999 improvement
points
_ Treatment depth: 10m
_ Duration: 2 months
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BUSINESS LINE

CONTAINMENT
STRUCTURES

P

ost-tensioning has proven to be a useful resource in
industrial civil engineering.

Over the years, VSL has built up an extensive track-record
of international projects. We have taken a step further to provide
complete civil engineering services for structures governed by
post-tensioning. The combination of this contractual set-up and
the construction methods used ensure that work progresses
eﬃciently, to the satisfaction of our clients.
VSL oﬀers a full range of services to meet specific
containment safety requirements. This includes
engineering and design, validation of the supply chain
and the supply of materials right through to the
installation process, encompassing all the testing
and verification required to ensure the complete
traceability of materials and operations.
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CONTAINMENT STRUCTURES

SOUTH EAST ASIA

AUSTRALIA

POST-TENSION ING

SCOPE OF WORKS
Engineering assistance for
the incorporation of the
stressing jacks into the
main contractor’s design
Checking of stressing
calculations and elongations
Supply on a rental basis
of stressing jacks, pumps,
strand-pushing machines
and grouting equipment
Supply of all materials
including ducts, strand,
anchorages, wedges and
vents

After the stressing, the project team carried
out grouting works to ensure the durability of
the post-tensioned tendons. The main contractor
was responsible for installing the system’s HDPE
ducts, which were also supplied by VSL.
One of the most complex features of the
project involved the design, procurement and
installation of Z-type anchorages consisting
of 20 strands – something that had not been
attempted before by VSL Australia. Another
challenging aspect of the project was the
setting-up of the stressing components and
equipment, which required the use of scaﬀolding
as well as constant crane support. Despite
the challenges, all post-tensioning work was
successfully completed in just one month, in
compliance with the schedule.

1

KEY FIGURES
_ Installation of 57.6t of
post-tensioning

PARKER POINT FUEL TERMINAL
DATE
2015
LOCATION
Dampier

POST-TENSIONING WORK
FOR TWO DIESEL TANKS

CLIENT
Rio Tinto
2

ENGINEER/DESIGNER
GHD

1 — Transition bracket.
2 — Post-tensioning work in
progress.

MAIN CONTRACTOR
Civmec Construction &
Engineering PTY LTD

I

n 2015, VSL carried out posttensioning as part of the civil works
for the Parker Point Fuel Terminal
project. The operations took place
in Dampier, an important industrial
port located in the Pilbara region of Western
Australia. Dampier is currently being expanded
through a scheme headed by Rio Tinto. The aim
of the company, a worldwide leader in the mining
and metal industries, is to develop facilities and
infrastructure to respond to the increasing
global demand for iron ores, in which Pilbara is
particularly rich.
As part of this scheme, VSL was awarded a
specialist subcontract by Civmec – an Australian
multi-disciplinary heavy engineering contractor
that was working with Rio Tinto on the project.
Civmec selected VSL to carry out the external
post-tensioning work that was required to
reinforce the concrete ring beam bases of two
diesel tanks. VSL’s scope of works included
strand installation, stressing and grouting for
the tanks. Each tank required eight rings with
76

20 strands (of 15.2mm diameter) per ring. In
total, 57.6t of external post-tensioning were
installed on the tanks. Stressing components
installed at each tendon-end included a coupler
block, wedges, retaining plates, a threading plate
and five tapered anchor block units; all these
materials were supplied by VSL. The project team
also designed the transition brackets, which were
installed in order to bring each tendon-end away
from the tank wall to provide suﬃcient space to
install the coupler block and jack.
External posttensioning
was applied to
the ring beam
basis of two
diesel tanks.

The post-tensioning work on the two tanks was completed in one month.
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SOUTH EAST ASIA

SINGAPORE

LNG TANKS

SCOPE OF WORKS
Construction of the
reinforced concrete outer
tank (reinforcement and
concrete works)
Supply and installation of
post-tensioning
Construction of foundations for tower cranes
and concrete placement
booms
Rebar cut and bend work

SINGAPORE LNG PHASE III
DATE
2015-2017

FULL CONSTRUCTION OF
A 260,000M 3 LNG STORAGE TANK

S

ince 2010 VSL has been closely
involved in the development of
Singapore’s first terminal for liquefied natural gas (LNG). The facility,
located on Jurong Island, carries out
various operations, including the receipt, storage,
regasification and dispatch of LNG as well as the
cooling down of vessels prior to loading. During the
first stages of the scheme (SLNG Phase I), VSL was
commissioned by the main contractor, Samsung
C & T Corporation, to build three 88m-diameter
storage tanks, each with a working capacity of
180,000m3. Upon the successful completion of
this project, VSL was awarded the construction of
a fourth tank, with a 94m diameter and a working
capacity of 260,000m3.
The scope of work for the fourth tank included
the construction of the outer concrete containment
as well as the supply and installation of posttensioning. Being able to carry out reinforcement
and concreting works as well as post-tensioning
gives VSL a major advantage in such schemes. It
also provides benefits for clients, as it means that
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there are fewer interfaces to deal with, and so
the project can be managed more eﬀectively. In
addition, VSL was in charge of building foundations
for the site’s tower cranes, concrete placement
booms and miscellaneous electrical equipment
and was responsible for the rebar cut and bend
work. As for SLNG Phase I, prefabrication of the
rebar cages was carried out in order to minimise
the work at height and optimise the construction
schedule.
Construction of the main elements of the
tank started in March 2015. A climbing formwork
system was used for the construction of the tank
walls. Compared to the climbing system adopted
for tanks 1, 2 and 3, the one employed for tank
4 had an increased lift height (4.75m instead of
4.17). This meant that, although the wall of tank
4 was 10m higher than the other tanks, the
number of lifts could be minimised, shortening the
construction programme. All major equipment and
materials were supplied by the main contractor.
Various measures were taken in order to save time
and reduce costs.

LOCATION
Jurong Island
CLIENT
Singapore LNG Corporation
Pte. Ltd (SLNG)
MAIN CONTRACTOR
Samsung C & T Corporation (SC & T)

KEY FIGURES
_ Tank working capacity:
260,000m3
_ Base slab thickness:
1.2m (outer ring 1.5m)
_ Tank external diameter:
94m
_ Tank wall thickness: 1m
tapering to 0.8m
_ Height to ring beam:
47.42m
_ Roof height: 62.35m
_ Number of wall lift s:
10 (4.75m-high)
_ Number of buttresses: 6
_ Concrete volume:
28,421m3
_ Rebar quantity: 5,229t
_ Post-tensioning
quantity: 1,241t

This included installing the horizontal tendons
in the upper wall sections in advance to ensure
continuity for stressing operations, which
were on the critical path of the programme.
Another time-saving measure was to revise the
construction planning of the roof’s second layer
to enable installation of the vertical tendons to
start as soon as possible. Implementation of
double-ended simultaneous stressing for the
horizontal tendons also saved time.
Although VSL had already taken part in the
earlier stages of the Singapore LNG scheme,
the later phase presented some new challenges.
For example, the tank design was more complex
than for the first three tanks, with significant
quantities of shear bars and cumbersome
rebar details; moreover, the project team had
to coordinate with other contractors, sharing
resources - such as the cranes; in addition, the
proximity of an LNG tank field under operation
caused spatial constraints, restraining the tower
cranes’ rotation capabilities and the free standing
height; these constraints were overcome thanks
to a close cooperation between the Method and
Production teams, both during the preparation
and the execution of the works.
Both the main contractor and the client,
Singapore LNG Corporation, set extremely
stringent safety requirements, and work could
be stopped at any time if any issues were found.
VSL shared this same commitment to safety and
was able to comply with the strict standards
while completing all work to the required high
quality, especially regarding the finish of the wall.
The bulk of tank construction was completed
in September 2016, in line with the main
contractor's schedule. Additional work will be
carried out by VSL in 2017; this will include
closing two openings left at the base of the tank
to allow access for completion of works inside
the tank and completing the post-tensioning.

1

2
1 — The tank in November
2015.
2 — VSL's team at work. The
safety requirements on site
were extremely stringent.

The construction of the tank will be finalised in 2017.
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LNG TANKS

SCOPE OF WORKS
Construction of the
reinforced concrete outer
tank (reinforcement and
concrete works)
Supply and installation of
post-tensioning
Construction of foundations for tower cranes
and concrete placement
booms
Rebar cut and bend work
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FULL CONSTRUCTION OF
A 260,000M 3 LNG STORAGE TANK

S

ince 2010 VSL has been closely
involved in the development of
Singapore’s first terminal for liquefied natural gas (LNG). The facility,
located on Jurong Island, carries out
various operations, including the receipt, storage,
regasification and dispatch of LNG as well as the
cooling down of vessels prior to loading. During the
first stages of the scheme (SLNG Phase I), VSL was
commissioned by the main contractor, Samsung
C & T Corporation, to build three 88m-diameter
storage tanks, each with a working capacity of
180,000m3. Upon the successful completion of
this project, VSL was awarded the construction of
a fourth tank, with a 94m diameter and a working
capacity of 260,000m3.
The scope of work for the fourth tank included
the construction of the outer concrete containment
as well as the supply and installation of posttensioning. Being able to carry out reinforcement
and concreting works as well as post-tensioning
gives VSL a major advantage in such schemes. It
also provides benefits for clients, as it means that
78

there are fewer interfaces to deal with, and so
the project can be managed more eﬀectively. In
addition, VSL was in charge of building foundations
for the site’s tower cranes, concrete placement
booms and miscellaneous electrical equipment
and was responsible for the rebar cut and bend
work. As for SLNG Phase I, prefabrication of the
rebar cages was carried out in order to minimise
the work at height and optimise the construction
schedule.
Construction of the main elements of the
tank started in March 2015. A climbing formwork
system was used for the construction of the tank
walls. Compared to the climbing system adopted
for tanks 1, 2 and 3, the one employed for tank
4 had an increased lift height (4.75m instead of
4.17). This meant that, although the wall of tank
4 was 10m higher than the other tanks, the
number of lifts could be minimised, shortening the
construction programme. All major equipment and
materials were supplied by the main contractor.
Various measures were taken in order to save time
and reduce costs.

LOCATION
Jurong Island
CLIENT
Singapore LNG Corporation
Pte. Ltd (SLNG)
MAIN CONTRACTOR
Samsung C & T Corporation (SC & T)

KEY FIGURES
_ Tank working capacity:
260,000m3
_ Base slab thickness:
1.2m (outer ring 1.5m)
_ Tank external diameter:
94m
_ Tank wall thickness: 1m
tapering to 0.8m
_ Height to ring beam:
47.42m
_ Roof height: 62.35m
_ Number of wall lift s:
10 (4.75m-high)
_ Number of buttresses: 6
_ Concrete volume:
28,421m3
_ Rebar quantity: 5,229t
_ Post-tensioning
quantity: 1,241t

This included installing the horizontal tendons
in the upper wall sections in advance to ensure
continuity for stressing operations, which
were on the critical path of the programme.
Another time-saving measure was to revise the
construction planning of the roof’s second layer
to enable installation of the vertical tendons to
start as soon as possible. Implementation of
double-ended simultaneous stressing for the
horizontal tendons also saved time.
Although VSL had already taken part in the
earlier stages of the Singapore LNG scheme,
the later phase presented some new challenges.
For example, the tank design was more complex
than for the first three tanks, with significant
quantities of shear bars and cumbersome
rebar details; moreover, the project team had
to coordinate with other contractors, sharing
resources - such as the cranes; in addition, the
proximity of an LNG tank field under operation
caused spatial constraints, restraining the tower
cranes’ rotation capabilities and the free standing
height; these constraints were overcome thanks
to a close cooperation between the Method and
Production teams, both during the preparation
and the execution of the works.
Both the main contractor and the client,
Singapore LNG Corporation, set extremely
stringent safety requirements, and work could
be stopped at any time if any issues were found.
VSL shared this same commitment to safety and
was able to comply with the strict standards
while completing all work to the required high
quality, especially regarding the finish of the wall.
The bulk of tank construction was completed
in September 2016, in line with the main
contractor's schedule. Additional work will be
carried out by VSL in 2017; this will include
closing two openings left at the base of the tank
to allow access for completion of works inside
the tank and completing the post-tensioning.

1

2
1 — The tank in November
2015.
2 — VSL's team at work. The
safety requirements on site
were extremely stringent.

The construction of the tank will be finalised in 2017.

79

CONTAINMENT STRUCTURES

UNITED KINGDOM, USA,
CANADA AND INDIA

UNITED KINGDOM

POST-TENSION ING

INEOS ETHANE TANK

SUPPLY AND INSTALLATION
OF POST-TENSIONING FOR AN
ETHANE STORAGE TANK,
MAKING IT ONE OF THE LARGEST
OF ITS TYPE IN EUROPE

T

he largest petrochemical complex
owned and operated by INEOS is located about 40km west of Edinburgh.
Approval was granted in 2014 for
construction of a 60,000m³ ethane
storage tank in the northern section of the site.
Engineering, procurement and construction
contractor TGE started work in late 2014 on the
new tank, which has a diameter of 56m and is
36m high - making it one of the largest of its
type in Europe.
Construction of the concrete shell of the
tank was awarded to BAM Nuttall with VSL as
its specialist post-tensioning subcontractor. The
shell was built using a slipform formwork system.
Vertical and horizontal post-tensioning tendons
have been used.
A feature of the tank’s post-tensioning is that
the GC anchors for the vertical tendons could
be made live at both ends, as the tank is on
piles, which allows access to the base. This type
of anchorage proved to be the most eﬃcient
and cost-eﬀective solution for the project. All
80

components of the VSL post-tensioning system
that has been installed have been tested to
confirm that they meet the necessary cryogenic
requirements for LNG tanks with operating
temperatures between 0°C and -165°C.
The 138 horizontal tendons are anchored
between diametrically opposite outer ribs, thus
forming half circles 90m long. There are 88
vertical tendons, each 36m high. These tendons
were grouted with VSL’s high-performance HPI
pre-bagged grout. The duct installation had been
carried out by BAM Nuttall.
VSL’s threading, stressing and grouting
of the post-tensioning was organised in two
phases. Most of the work - 88 horizontal and 84
vertical tendons - was carried out at the end of
the concreting for the tank and ring beam. The
remaining 25%, involving 50 horizontal and four
vertical tendons, was carried out at a later stage.
In 2016, VSL handed over its works to its client
within programme, without any reportable injuries
and in compliance with the high-quality standards
required on the project.

DATE
2016
LOCATION
Grangemouth
OWNER
INEOS
ENGINEER
TGE
MAIN CONTRACTOR
TGE (EPC),
BAM Nuttall (Civil works)

SCOPE OF WORKS
Design of post-tensioning
Supply and installation of
234t of post-tensioning, all
composed of VSL's GC 6-12
system with 12 strands
KEY FIGURES
_ Capacity: 60,000m³
_ Tank diameter: 56m
_ Tank height: 36m
_ 234t of post-tensioning

CONTAINMENT STRUCTURES

UNITED KINGDOM, USA,
CANADA AND INDIA

UNITED KINGDOM

POST-TENSION ING

INEOS ETHANE TANK

SUPPLY AND INSTALLATION
OF POST-TENSIONING FOR AN
ETHANE STORAGE TANK,
MAKING IT ONE OF THE LARGEST
OF ITS TYPE IN EUROPE

T

he largest petrochemical complex
owned and operated by INEOS is located about 40km west of Edinburgh.
Approval was granted in 2014 for
construction of a 60,000m³ ethane
storage tank in the northern section of the site.
Engineering, procurement and construction
contractor TGE started work in late 2014 on the
new tank, which has a diameter of 56m and is
36m high - making it one of the largest of its
type in Europe.
Construction of the concrete shell of the
tank was awarded to BAM Nuttall with VSL as
its specialist post-tensioning subcontractor. The
shell was built using a slipform formwork system.
Vertical and horizontal post-tensioning tendons
have been used.
A feature of the tank’s post-tensioning is that
the GC anchors for the vertical tendons could
be made live at both ends, as the tank is on
piles, which allows access to the base. This type
of anchorage proved to be the most eﬃcient
and cost-eﬀective solution for the project. All
80

components of the VSL post-tensioning system
that has been installed have been tested to
confirm that they meet the necessary cryogenic
requirements for LNG tanks with operating
temperatures between 0°C and -165°C.
The 138 horizontal tendons are anchored
between diametrically opposite outer ribs, thus
forming half circles 90m long. There are 88
vertical tendons, each 36m high. These tendons
were grouted with VSL’s high-performance HPI
pre-bagged grout. The duct installation had been
carried out by BAM Nuttall.
VSL’s threading, stressing and grouting
of the post-tensioning was organised in two
phases. Most of the work - 88 horizontal and 84
vertical tendons - was carried out at the end of
the concreting for the tank and ring beam. The
remaining 25%, involving 50 horizontal and four
vertical tendons, was carried out at a later stage.
In 2016, VSL handed over its works to its client
within programme, without any reportable injuries
and in compliance with the high-quality standards
required on the project.

DATE
2016
LOCATION
Grangemouth
OWNER
INEOS
ENGINEER
TGE
MAIN CONTRACTOR
TGE (EPC),
BAM Nuttall (Civil works)

SCOPE OF WORKS
Design of post-tensioning
Supply and installation of
234t of post-tensioning, all
composed of VSL's GC 6-12
system with 12 strands
KEY FIGURES
_ Capacity: 60,000m³
_ Tank diameter: 56m
_ Tank height: 36m
_ 234t of post-tensioning

BUSINESS LINE
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E

xtending the life of our existing infrastructures saves
resources and hence contributes to the sustainable
management of our built environment. VSL enables its
clients to achieve these goals by providing services
and products to repair, protect and strengthen civil structures
and buildings to reinstate their structural capacity, ensure their
safety and allow, if required, their change of use.
Our integrated and comprehensive solutions combine stateof-the-art reinforcement and preservation techniques,
high-quality products and the ability to engineer and
execute complex schemes.
Services include the inspection of the structure to
determine its present condition, the development
of the most appropriate repair or strengthening
scheme as well as project design and
engineering to ensure full compliance with
applicable codes and best-practices. Where
required this also includes the definition
of suitable monitoring solutions to
track the behaviour before, during or
after a repair. Based on the selected
scheme, VSL then undertakes the
works in an integrated manner and
ensures that all necessary quality
control steps are followed while
adhering to the most stringent
environmental, health and
safety standards.
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SOUTH EAST ASIA

AUSTRALIA

BRIDGE REHABILITATION

SCOPE OF WORKS
Bridge construction and
remediation
Marine works including
construction of piles and
pile caps
Heavy lifting
Supply and installation of
post-tensioning
Supply and installation of
bearings and joints
Supply and installation of
hot AC roadworks
Traffic management

TARBAN CREEK BRIDGE
DATE
2013-2015

REHABILITATION OF ONE
OF SYDNEY HARBOUR’S ICONIC
POST-TENSIONED ARCH BRIDGES

A

s main contractor, VSL Australia has
completed the complex structural
rehabilitation of Tarban Creek
Bridge at Hunters Hill. This 88m-span
cantilever arch bridge opened in
1965 and is located on one of Sydney’s major
traﬃc corridors, in an environmentally sensitive
area on Sydney Harbour. Durability concerns and
deterioration of earlier repairs in the main arches
and approach span diaphragms and joints were
resolved by modifying the original structure’s
configuration
The rehabilitation works involved constructing
two new post-tensioned concrete portal piers to
support the cantilevers of the main arch as well
as other remedial work on associated structural
components. The two new 20m-high x 36m-long x
2.3m-wide post-tensioned portals were founded
on 6.5m-long x 4.2m-wide x 2.9m-high pile caps
consisting of two cast-in-situ 1.5m-diameter
steel cased bored piles located in the river. The
pile caps were cast in a steel coﬀerdam secured
on a suspended precast concrete sacrificial base
84

LOCATION
Sydney
CLIENT
Roads & Maritime Services
of NSW (RMS)
MAIN CONTRACTOR
VSL Australia Pty Ltd.

KEY FIGURES
— Volume of concrete
poured: 1,349m3
— Temp casting deck:
150t (excluding
formwork)

They were then transferred on to cantilever
“needle” support beams located in pockets on the
piers. The platform was lowered and relocated
for the construction of the second pier and/or
for demobilisation. The 36m-long x 3.5m-deep x
2.3m-wide monolithic elements were cast using
“self-compacting” and/or “superﬂow” concrete
and then post-tensioned using 12 units of 27x
15.2mm tendons each.
The new portal piers support the ends of
the existing arch cantilever wings with the
installation of new pot bearings with a preset compressive load. The existing defective
reinforced concrete diaphragms of the approach
spans were demolished and replaced with a new
set of prefabricated steel framing, with bonded
steel plates to support the deck slab as well
as providing lateral bracing for the precast
concrete girders. The works also included the
replacement of the existing elastomeric pads
and bespoke deck expansion joints. During the
course of the works significant structural latent
defects were detected in the approach span
girder half joints and consequently rectified.
These works included a complex sequence of
repair procedures involving bonded stainless
steel plates and a range of epoxy materials.
The project overcame a number of challenging
constraint s and complexities including
maintaining the strategic live traﬃc corridor,
working at height in a confined headroom,
limited access and working in and over a pristine
waterway.

1

2
1 — Marine piling and pilecap
works barge.
2 — Casting of pilecap.

MARINE PILING WORKS
Brady Marine & Civil Pty
Ltd.
slab. Construction of the cast-in-situ portals was
carried out on a temporary platform lifted (and
lowered) using 4 x SLU 70 strand jacks due to
the restricted height from working under live
traﬃc. The casting platform was a 4.8m-wide
x 32m-long prefabricated falsework deck
supported by a 4m-deep x 3.7m-wide temporary
truss. The temporary works were pre-assembled
on the ground, slid horizontally into alignment
and then lifted to level.

TEMPORARY WORKS
DESIGN
VSL’s Technical Centre

Temporary
falsework
casting
platform and
truss.

The Tarban Creek Bridge with new portal piers supporting the main span arches' cantilevering “wings”.
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SOUTH EAST ASIA

VIETNAM

MONITORING

NHAT TAN BRIDGE

DELIVERY OF THE INTERNAL
AND EXTERNAL ANTI-RAM
SECURITY PERIMETER FOR
A MAJOR SPORTS COMPLEX
he Singapore Sports Hub is the
country’s premier sports and leisure
complex. The venue hosts all types
of world-class events, such as sports
competitions, concerts, exhibitions
and conventions. There are various facilities
on the Sports Hub’s 35-hectare (350,000m2)
site. The centrepiece of the complex is the new
55,000-seat National Stadium, which is equipped
with a retractable roof and air-conditioned
seating. Modular tiers also feature in the design
of the stadium, enabling the configuration to
be adapted to suit diﬀerent types of athletics
competitions. The dome of the new stadium has
an exceptional diameter of 312m and a height
of 75m, making it the largest of its kind in the
world. The Sports Hub also features an indoor
stadium, an aquatic centre, a multi-purpose
arena and various other sports and leisure
facilities, including museums, a skate park and
a promenade.
As part of this major project, VSL was
involved in the delivery of the external and

STRUCTURAL REPAIRS
& RETROFIT

internal vehicle security perimeter. Anti-ram
systems of this kind are designed to protect
critical infrastructure and buildings against
hostile vehicles and to secure access control
points. VSL provides a variety of solutions and
services tested in compliance with international
standards.
The scope of work for the Sports Hub
security project included design, fabrication,
procurement, installation and commissioning of
fixed, removable and hydraulic bollards, fixed
and mobile barriers, boom gates and fixed antiram walls. The works also included the design
and procurement of highly specialised blastresistant security doors for the VIP area.

DATE
2015

DATE
2010-2015

LOCATION
Singapore

LOCATION
Hanoi

CLIENT
Sports Hub Consortium
ARCHITECT
DP Architects
CONSULTANT
Arup
MAIN CONTRACTOR
Dragages Singapore

SCOPE OF WORKS
Design, fabrication,
procurement, installation
and commissioning of
an internal and external
anti-ram vehicle perimeter
rated to international
standards
Design and procurement
of high-security blastresistant doors for VIP
areas

MONITORING SYSTEM
FOR A MAJOR CABLE-STAYED
BRIDGE PROJECT

A

VSL monitoring network forms
the “nervous system” of the Nhat
Tan Bridge (The Vietnam-Japan
Friendship Bridge). This structure
is a five-span, 1.5km-long cablestayed crossing of the Red River. The bridge
is the centrepiece of Hanoi’s Belt Road 2 and
provides an additional connection between the
city and Noi Bai International Airport. The overall
project length is 8.3km. The bridge is 33.2m wide,
divided into four lanes for motor vehicles, two
bus-only lanes and separate provision for other
vehicles and pedestrians.
The project’s main contractor, IHI Corporation, appointed VSL to supply and install the
monitoring system. The scope of the VSL work
included structural health monitoring, traﬃc
control and data archiving to assist in future
design work. VSL met the design requirements
through the installation of a system comprising
18 GPS stations, 31 vibration sensors, 40 staycable load cells, 59 temperature sensors, 146
strain gauges, a propeller wind sensor and a

sensor for ambient temperature and relative
humidity.
The collected data were transferred by an
optical fibre network to a maintenance oﬃce
3km away. The bridge was inaugurated in
January 2015, and the VSL monitoring system
continues to carry out constant checks on its
health.

CLIENT
Ministry of Transport,
Vietnam
ENGINEER
Consortium of Chodai
Co., Ltd. and Nippon
Engineering Consultants
Co., Ltd. In association
with TEDI
MAIN CONTRACTOR
IHI Corporation
SCOPE OF WORKS
Supply and installation
of a construction and
structural health
monitoring system
KEY FIGURES
— 18 GPS stations
— 31 vibration sensors
— 40 stay-cable load cells
— 59 temperature
sensors
— 146 strain gauges
— 1 propeller wind sensor
— 1 sensor for ambient
temperature and relative humidity
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hostile vehicles and to secure access control
points. VSL provides a variety of solutions and
services tested in compliance with international
standards.
The scope of work for the Sports Hub
security project included design, fabrication,
procurement, installation and commissioning of
fixed, removable and hydraulic bollards, fixed
and mobile barriers, boom gates and fixed antiram walls. The works also included the design
and procurement of highly specialised blastresistant security doors for the VIP area.

DATE
2015

DATE
2010-2015

LOCATION
Singapore

LOCATION
Hanoi

CLIENT
Sports Hub Consortium
ARCHITECT
DP Architects
CONSULTANT
Arup
MAIN CONTRACTOR
Dragages Singapore

SCOPE OF WORKS
Design, fabrication,
procurement, installation
and commissioning of
an internal and external
anti-ram vehicle perimeter
rated to international
standards
Design and procurement
of high-security blastresistant doors for VIP
areas

MONITORING SYSTEM
FOR A MAJOR CABLE-STAYED
BRIDGE PROJECT

A

VSL monitoring network forms
the “nervous system” of the Nhat
Tan Bridge (The Vietnam-Japan
Friendship Bridge). This structure
is a five-span, 1.5km-long cablestayed crossing of the Red River. The bridge
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divided into four lanes for motor vehicles, two
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vehicles and pedestrians.
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monitoring system. The scope of the VSL work
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control and data archiving to assist in future
design work. VSL met the design requirements
through the installation of a system comprising
18 GPS stations, 31 vibration sensors, 40 staycable load cells, 59 temperature sensors, 146
strain gauges, a propeller wind sensor and a

sensor for ambient temperature and relative
humidity.
The collected data were transferred by an
optical fibre network to a maintenance oﬃce
3km away. The bridge was inaugurated in
January 2015, and the VSL monitoring system
continues to carry out constant checks on its
health.

CLIENT
Ministry of Transport,
Vietnam
ENGINEER
Consortium of Chodai
Co., Ltd. and Nippon
Engineering Consultants
Co., Ltd. In association
with TEDI
MAIN CONTRACTOR
IHI Corporation
SCOPE OF WORKS
Supply and installation
of a construction and
structural health
monitoring system
KEY FIGURES
— 18 GPS stations
— 31 vibration sensors
— 40 stay-cable load cells
— 59 temperature
sensors
— 146 strain gauges
— 1 propeller wind sensor
— 1 sensor for ambient
temperature and relative humidity
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SOUTH EAST ASIA

MYANMAR

STRUCTURAL
INVESTIGATION

SCOPE OF WORKS
Structural investigation across an area of
16,000m2
Analysis to define the load
capacity of the existing
terminal

The analysis comprised concrete coring of
the slabs for thickness and compression tests
as well as scanning of the apron reinforcement
and load tests. These studies were used to
determine the resistance as well as the elasticity
of the existing structures so that the amount of
steel reinforcement could be verified.
The tests began in February 2015 and were
successfully completed eight months later.

Preliminary load testing

1

SULE TERMINAL PORT
DATE
2015

STRUCTURAL INVESTIGATION
AND LOAD TESTING OF FOUR
WHARVES FOR A PROPOSED
PORT REDEVELOPMENT

V

SL has carried out specialist
preliminary analysis at Sule, one of
the terminals making up the port
of Yangon, the former capital of
Myanmar and one of the country’s
main commercial centres. The investigation was
undertaken to prepare for the execution of
a larger scheme involving the upgrade of the
terminal. The scheme aims to modernise the
existing port infrastructure in order to conform
to international standards and contribute to the
country’s commercial development. As a result,
the new port of Yangon has been designed to
handle cargo-ship traﬃc and provide new services
that should enhance international trade.
The project’s main contractor is Capital
Development Limited, which is part of the
Capital Diamond Star Group (CDSG), a Burmese
conglomerate operating in a variety of industries.
It chose VSL (Thailand) as specialist subcontractor
to carry out analysis of the existing terminal.
VSL’s scope of works included structural
investigation, analysis to define the terminal’s
88

LOCATION
Yangon
CLIENT
Myanmar Port Authority
2

ENGINEER
Capital Development
Limited

1 — Investigation was carried
out on various elements,
including the structures under
the port.

DESIGNER
VSL (Thailand) Co., Ltd.

load capacity and preliminary load testing.
The results were designed to provide the main
contractor with the necessary information to
come up with appropriate solutions as part of the
port’s redevelopment. Structural investigations
were carried out at wharves numbers 1, 2, 3
and 4, across an area of 16,000m2. All the ﬂoor
structures were checked, including the reinforced
concrete slabs, beams and piers of the wharves’
transit sheds and aprons.

2 — Load test.

MAIN CONTRACTOR
Capital Development
Limited

Installation of
strain gauges
for the beams.

The port is being redeveloped to conform with international standards.

89

STRUCTURAL REPAIRS
& RETROFIT

SOUTH EAST ASIA

MYANMAR

STRUCTURAL
INVESTIGATION

SCOPE OF WORKS
Structural investigation across an area of
16,000m2
Analysis to define the load
capacity of the existing
terminal

The analysis comprised concrete coring of
the slabs for thickness and compression tests
as well as scanning of the apron reinforcement
and load tests. These studies were used to
determine the resistance as well as the elasticity
of the existing structures so that the amount of
steel reinforcement could be verified.
The tests began in February 2015 and were
successfully completed eight months later.

Preliminary load testing

1

SULE TERMINAL PORT
DATE
2015

STRUCTURAL INVESTIGATION
AND LOAD TESTING OF FOUR
WHARVES FOR A PROPOSED
PORT REDEVELOPMENT

V

SL has carried out specialist
preliminary analysis at Sule, one of
the terminals making up the port
of Yangon, the former capital of
Myanmar and one of the country’s
main commercial centres. The investigation was
undertaken to prepare for the execution of
a larger scheme involving the upgrade of the
terminal. The scheme aims to modernise the
existing port infrastructure in order to conform
to international standards and contribute to the
country’s commercial development. As a result,
the new port of Yangon has been designed to
handle cargo-ship traﬃc and provide new services
that should enhance international trade.
The project’s main contractor is Capital
Development Limited, which is part of the
Capital Diamond Star Group (CDSG), a Burmese
conglomerate operating in a variety of industries.
It chose VSL (Thailand) as specialist subcontractor
to carry out analysis of the existing terminal.
VSL’s scope of works included structural
investigation, analysis to define the terminal’s
88

LOCATION
Yangon
CLIENT
Myanmar Port Authority
2

ENGINEER
Capital Development
Limited

1 — Investigation was carried
out on various elements,
including the structures under
the port.

DESIGNER
VSL (Thailand) Co., Ltd.

load capacity and preliminary load testing.
The results were designed to provide the main
contractor with the necessary information to
come up with appropriate solutions as part of the
port’s redevelopment. Structural investigations
were carried out at wharves numbers 1, 2, 3
and 4, across an area of 16,000m2. All the ﬂoor
structures were checked, including the reinforced
concrete slabs, beams and piers of the wharves’
transit sheds and aprons.

2 — Load test.

MAIN CONTRACTOR
Capital Development
Limited

Installation of
strain gauges
for the beams.

The port is being redeveloped to conform with international standards.

89

STRUCTURAL REPAIRS
& RETROFIT

NORTH EAST ASIA

HONG KONG

INSTRUMENTATION AND
MONITORING

SCOPE OF WORKS
Surveying method::
Automatic Deformation
Monitoring System
Instrumentation,
including ground water
level monitoring, slope
movement monitoring and
soil nail stress monitoring,
load cell monitoring of the
tieback anchors

HO MAN TIN STATION
DATE
2012-2016

INSTRUMENTATION AND SURVEY
WORK FOR THE CONSTRUCTION OF
A NEW RAILWAY STATION

H

ong Kong’s MTR network is currently
undergoing a major upgrading
programme. The scheme includes
the extension of the Kwun Tong
Line – which runs in the east of the
region of Kowloon – from the existing Yau Ma Tei
terminus to the new Whampoa Station.
The project involves the construction of a
new intermediate station at Ho Man Tin, which
will also serve as an interchange with the new
Shatin to Central Link. Ho Man Tin Station has
been built using the cut-and-cover method.
FT Laboratories, a VSL subsidiary that
specialises in monitoring, has been in charge
of carrying out surveying and instrumentation
work throughout the station construction. This
project was an opportunity to showcase FT’s
advanced technical know-how, particularly as
all the equipment installed on-site was fully
automated. It included in-place inclinometers,
able to measure deﬂections in both parallel and
perpendicular directions to the retaining wall
by which they were placed, at depths of up to
90

LOCATION
Hong Kong

KEY FIGURES
— 600+ data points
— 19 in-place
inclinometers
— 15 automatic
piezometers
— 4 tieback anchor
loadcells
— 12 wireless
dataloggers
— 110 ADMS monitoring
points
— 354 strain gauges on
soil nail

Data logging is carried out using acquisition
devices equipped with wireless network
modems, and the information is transmitted
using file transfer protocol to a state-of-theart processing program. This system is able
to identify and transfer collated data to an
SQL database. Information can then be easily
exported to an Excel spreadsheet. As a result,
reporting is quick and straightforward. In
practice, on the Ho Man Tin monitoring project,
reports could be issued every day in less than
15 minutes and be ready early in the morning –
even though there were 600+ data points, with
the data plotted in a time series.
The extension of the Kwun Tong Line will bring
benefits to the community and the environment;
it will cut travel times, improve connections in
the East Kowloon area and relieve congestion on
both the MTR and road networks – meaning that
pollution and noise problems should be reduced.

1

CLIENT
MTR Corporation
2

MAIN CONTRACTOR
Nishimatsu Construction
Co. Ltd.

1 — The construction site in
June 2014.
2 — Automatic Deformation
Monitoring System.

50m. There were also automatic piezometers
for ground water level monitoring, load cells for
tie-back anchor monitoring and an Automatic
Deformation Monitoring System for anchor
heads position surveying. All the instruments
are able to take multiple measurements every
day and to increase the monitoring frequency
when needed.

The
monitoring
equipment
included
in-place
inclinometers.

The site of Ho Man Tin station in February 2016.

91

STRUCTURAL REPAIRS
& RETROFIT

NORTH EAST ASIA

HONG KONG

INSTRUMENTATION AND
MONITORING

SCOPE OF WORKS
Surveying method::
Automatic Deformation
Monitoring System
Instrumentation,
including ground water
level monitoring, slope
movement monitoring and
soil nail stress monitoring,
load cell monitoring of the
tieback anchors

HO MAN TIN STATION
DATE
2012-2016

INSTRUMENTATION AND SURVEY
WORK FOR THE CONSTRUCTION OF
A NEW RAILWAY STATION

H

ong Kong’s MTR network is currently
undergoing a major upgrading
programme. The scheme includes
the extension of the Kwun Tong
Line – which runs in the east of the
region of Kowloon – from the existing Yau Ma Tei
terminus to the new Whampoa Station.
The project involves the construction of a
new intermediate station at Ho Man Tin, which
will also serve as an interchange with the new
Shatin to Central Link. Ho Man Tin Station has
been built using the cut-and-cover method.
FT Laboratories, a VSL subsidiary that
specialises in monitoring, has been in charge
of carrying out surveying and instrumentation
work throughout the station construction. This
project was an opportunity to showcase FT’s
advanced technical know-how, particularly as
all the equipment installed on-site was fully
automated. It included in-place inclinometers,
able to measure deﬂections in both parallel and
perpendicular directions to the retaining wall
by which they were placed, at depths of up to
90

LOCATION
Hong Kong

KEY FIGURES
— 600+ data points
— 19 in-place
inclinometers
— 15 automatic
piezometers
— 4 tieback anchor
loadcells
— 12 wireless
dataloggers
— 110 ADMS monitoring
points
— 354 strain gauges on
soil nail

Data logging is carried out using acquisition
devices equipped with wireless network
modems, and the information is transmitted
using file transfer protocol to a state-of-theart processing program. This system is able
to identify and transfer collated data to an
SQL database. Information can then be easily
exported to an Excel spreadsheet. As a result,
reporting is quick and straightforward. In
practice, on the Ho Man Tin monitoring project,
reports could be issued every day in less than
15 minutes and be ready early in the morning –
even though there were 600+ data points, with
the data plotted in a time series.
The extension of the Kwun Tong Line will bring
benefits to the community and the environment;
it will cut travel times, improve connections in
the East Kowloon area and relieve congestion on
both the MTR and road networks – meaning that
pollution and noise problems should be reduced.

1

CLIENT
MTR Corporation
2

MAIN CONTRACTOR
Nishimatsu Construction
Co. Ltd.

1 — The construction site in
June 2014.
2 — Automatic Deformation
Monitoring System.

50m. There were also automatic piezometers
for ground water level monitoring, load cells for
tie-back anchor monitoring and an Automatic
Deformation Monitoring System for anchor
heads position surveying. All the instruments
are able to take multiple measurements every
day and to increase the monitoring frequency
when needed.

The
monitoring
equipment
included
in-place
inclinometers.

The site of Ho Man Tin station in February 2016.

91

STRUCTURAL REPAIRS
& RETROFIT

NORTH EAST ASIA

HONG KONG

TESTING

STRUCTURAL REPAIRS
& RETROFIT

T

he Liantang/Heung Yuen Wai
Boundar y Control Point (BCP)
is a major scheme involving the
development of a new land crossing
between Hong Kong and Shenzhen,
in Mainland China. The new facility will relieve
traﬃc congestion at the existing control points
and provide connections with both Hong Kong’s
and Shenzhen expressway networks.
The project has been split into several
packages, one of which covers the construction
of the BCP’s buildings and associated facilities
(Contract ASD SSC505). The scope of work
consists of the construction of a passenger
terminal building as well as various external
works including roads and utilities.
As part of this project, FT Laboratories - a
subsidiary of VSL International - carried out
pile dynamic analysis (PDA) and pile loading
tests. The PDA tests were needed to assess
the capacity of the piles, evaluate the integrity
of the shafts and monitor driving stresses and
hammer energy. To collect the required data,
92

accelerometers and strain gauges were installed
on the H-piles and connected to a PDA analyser.
Additional analysis was executed using specialist
CAPWAP software to estimate the total bearing
capacity and the resistance distribution along
the pile shaft and at the toe level.
The traditional kentledge method was
used for the pile loading tests, which involved
the direct measurement of the pile head
displacement in response to a physical load.
Monitoring equipment was deployed to evaluate
the load and settlement in real time.

SWITZERLAND

C A R B O N F I B R E P O LY M E R
PLATES

BRIDGE SERVING HAGNECK HYDROELECTRIC POWER PLANT

LIANTANG/HEUNG YUEN WAI BOUNDARY CONTROL POINT - CONTRACT ASD SSC505

FOUNDATION TESTING FOR THE
CONSTRUCTION OF A PASSENGER
TERMINAL BUILDING

CENTRAL EUROPE
AND MIDDLE EAST

DATE
2015-2016

DATE
2015

LOCATION
Hong Kong

LOCATION
Hagneck

CLIENT
Architectural Services
Department, Hong Kong
Government
MAIN CONTRACTOR
Leighton Contractors
(Asia) Limited

SCOPE OF WORKS
Pile dynamic analysis
(PDA) testing
Pile loading tests
CAPWAP analysis
KEY FIGURES
— No. of PDA tests: 510
— No. of pile loading
tests: 46
— Maximum load capacity
for the pile loading
tests: 11,000kN
— No. of CAPWAP
software analysis: 65
— Duration: 12 months

REPAIR AND STRENGTHENING
WORKS FOR A PEDESTRIAN
BRIDGE BY A DAM

V

SL was brought in to repair a
pedestrian bridge that had been
damaged during works to build a
new hydroelectric power station.
The new power plant has been built
where the Hagneck channel ﬂows into Lake Biel.
The plant, which was inaugurated in October
2015, is one of Switzerland’s most advanced
river hydro power stations and produces 40%
more electricity than its predecessor, which has
now been closed.
Construction of the hydroelectric power
plant followed a design competition run in
accordance with SIA 142. The project was
commissioned by Lake Biel Power Generation
Ltd (BIK) - a partner company of the city of Biel
- and BKW FMB Energy Ltd. The new power plant
makes better use of the energy potential of the
Aare River, and the structure is better adapted
to withstand any ﬂoods.
There is no walkway across the dam and so
the Weir Bridge forms a crossing for pedestrians
close to the dam. During the execution of the

project works, the post-tensioning cables in the
bridge’s superstructure were damaged while
core sampling was being carried out.
VSL Switzerland was appointed to repair
the Weir Bridge by installing a total of nine
Carbostress® prestressed plates. Use of the
carbon fibre reinforced polymer (CFRP) plates
compensated for the damage to the posttensioning cables and returned the bridge to
full capacity.
CFRP plates are particularly suitable for
providing secure, stable and long-lasting
strengthening of existing structures. Advantages
compared to other reinforcement techniques are
found in their high tensile strength and their
resistance against corrosion, as well as their
ease of handling.
The Carbostress® system is particularly
suitable for extensive repair works. Its
outstanding technical characteristics make
it a welcome alternative to more common
construction systems.

OWNER
BKW Energie AG
ENGINEER
Penzel Valier AG
MAIN CONTRACTOR
ARGE WKW Hagneck

SCOPE OF WORKS
Provision and installation
of 9 Carbostress®
prestressed plates
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CENTRAL EUROPE
AND MIDDLE EAST

SWITZERLAND

BUILDING
REHABILITATION

SCOPE OF WORKS
Design and architecture
Liaison with local authorities
Partial demolition
Strengthening of various
load-bearing elements,
raising and strengthening
of the floors
Addition of prestressed
suspension beams
Jacking works on floors
Secondary works
Overall site supervision
and coordination.

FORS

DELIVERY OF A SAFE, EFFICIENT
AND ECONOMICAL SOLUTION
FOR EXTENSIVE STRUCTURAL
REPAIRS AND SECONDARY WORKS

V

SL has been awarded a contract for
repair and strengthening works at
the headquarters of FORS in Studen
near Biel. VSL’s client, FORS Ltd., is a
wholesaler of household appliances
in Switzerland. The project consisted of the
repair and strengthening of a modern building
that had developed considerable structural
deficiencies.
VSL was acting as a main contractor,
integrating the full scope of all the engineering
and architectural work required. The technical
preparations and negotiations with the client and
the insurance companies involved took about
a year; this advance planning has enabled the
project to be executed in just nine months.
The project involved the complex’s Building
N° 5, which features oﬃces, an exhibition room,
classrooms and storage areas for household
appliances. The building originally opened in 2009.
All of the reinforced concrete slabs exhibited
severe cracking and deflections and they did not
meet any of the applicable standards, either at
94

DATE
2016
LOCATION
Studen
CLIENT
FORS Ltd.
MAIN CONTRACTOR
VSL Switzerland Ltd.

KEY FIGURES
— Addition of over 100
columns (concrete or
metal)

In due course, VSL Switzerland was awarded a
comprehensive contract for strengthening with
CFRP plates together with slab reinforcement
and column repairs. The rehabilitation works
also involved the installation of additional posttensioned beams.
VSL acted as general contractor and has
undertaken: architectural and structural design
work, including quality management; all of the
rehabilitation work, including concrete removal,
drilling to insert reinforcement and fixings,
formwork and concreting work as well as the
installation and stressing of the post-tensioning
system; demolition and dismantling works. All
secondary works, including electrical, heating
and cooling.
VSL assisted the client in obtaining the
necessary construction permit by working
with external experts, particularly in terms
of dealing with fire protection. In addition VSL
was commissioned by the client to manage the
coordination of the façade and windows works.
The project has also provided the opportunity
for VSL Switzerland to demonstrate some
innovative solutions regarding qu al it y
management. In particular, the creation and
storage of quality reports on a tablet computer
was tested during the investigation stage and
was developed during the strengthening stage.
Through the successful execution of this
project, VSL Switzerland confirmed its position as
a specialist in the field of complex strengthening
and repair work for building structures.

1

2
1 — Temporary steel props
were positioned to prevent the
development of shear damage
in the structure.
2 — The structural faults were
first discovered on the roof of
the building.

ultimate limit state (structural resistance) or in
terms of serviceability (deﬂections). The building
was evacuated in 2013 after just three years of
use and was then left empty and unused.
VSL was invited to carry out structural
assessment and investigation to ascertain
the root causes of the major cracks as well
as to advise on the feasibility of repair and
strengthening. VSL’s Technical Centre designed
a solution for the building’s rehabilitation.
Shear cracks
appeared
around
columns
throughout
the building.

All of the client's operational needs were taken into account, and the company moved back in 10 months later.
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GROUND ANCHORS

SCOPE OF WORKS
Supply and installation of
ground anchors
Supply and installation of
load cells
Supply and installation of
pre-injected threadbars
Design of customised
components
KEY FIGURES
— 30 VSL Ground Anchors
— 6 VSL Load Cells

BRIDGE OVER THE LAUSANNE TO BERNE RAILWAY
DATE
2016

NIGHT-TIME INSTALLATION
OF VSL GROUND ANCHORS
TO STABILISE HIGHWAY
BRIDGE ABUTMENTS

S

ignif icant streng thening work
became necessar y at both
abutments of a bridge carrying a
highway over the Matran section
of the railway between Lausanne
and Berne. Ongoing movement of the structure
had caused concerns about the safety of the
overpass, and so a stabilisation programme was
developed to hold the abutment walls in place.
VSL has been appointed to supply and install a
total of 30 ground anchors - 15 in each abutment.
Ground anchors are designed to transmit the
forces from the structure - in this case the
abutments - into the ground in which they are
anchored. The anchors are reinforced with VSL
threadbars that have been pre-injected prior to
transportation to the site. Stray currents arising
from the close proximity to an electrified rail
line could increase the risk of corrosion in the
steel. VSL has addressed this by using electrical
isolation to protect the anchors against this
type of corrosion. In addition, six of the anchors
have been equipped with load cells to allow
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Matran
CLIENT
Swiss Federal Railways

The Technical Centre was also responsible
for the production of drawings showing how the
system of ground anchors would be assembled.
The project has introduced an innovation
in terms of electrical isolation. Under the
applicable directives and standards, only the
passive anchor bodies are subject to electrical
isolation requirements. Pre-injected threadbars
are considered electrically isolated and do
not need any additional treatment. However,
the known presence of stray currents at the
Matran site led the contracting authority to
insist that all of the permanent bar anchors
should also be electrically isolated. There is no
standard oﬃcial approval process for this kind
of product. Carrying out the work therefore
brought an additional challenge, as VSL had to
demonstrate that it could meet the relevant code
requirements, which are very stringent. VSL was
able to achieve this through the professionalism
of its technical centre and through the use of an
experienced construction team that is dedicated
to quality.
The stabilisation works were carried out
in two stages. The first stage was completed
in early March 2016; the second stage at the
beginning of April 2016. All works were carried
out at night between 23h30 and 5h00 to avoid
disrupting train services or highway traﬃc. Low
temperatures, heavy snowfalls and the need for
complete dismantling of the scaﬀolding after
each night’s work brought additional challenges
for VSL’s team on-site.

1

2
1 — The control panel contains
an electrical connection to
each anchor, which allows
the engineer to measure the
electrical resistance across
each one.
2 — VSL ground anchors comply with the most stringent
international specifications.

monitoring of the abutments’ behaviour in the
future as part of the continuing checks to make
sure that the walls remain stable.
VSL’s Technical Centre in Switzerland was in
charge of designing customised parts for the
project. These components included special
electrically isolated anchor heads that take into
account the diﬀerent drilling angles as well as
the need to incorporate load-measuring cells
into some anchors.
Use of
electrical
isolation helps
give engineers
confidence
that a
structure’s
ground
anchors have
not been
damaged.

Installation of the ground anchors has been carried out by night.
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THE AGILITY OF A LOCALLY
BASED COMPANY,
THE STRENGTH OF
A LARGE GROUP.

A conversation with

Christian GAZAIGNES

Deputy CEO
Civil Works Division
Asia-Pacific and Middle East

Hong-Kong, 11 th October 2016

C

hristian Gazaignes, since March 2015 you have been
the new Deputy CEO of the Bouygues Construction Civil
Works Division for Asia, Oceania and the Middle East. As
such, you supervise the activities of VSL in this region,
which represents two thirds of its business. How would
you define VSL, and what are its strengths in an economic and
competitive context, which is particularly difficult?
VSL stands out first and foremost because of its technical expertise,
which long standing and is widely acknowledged. This first of all relates
to our original core business, in particular post-tensioning and stay cable
systems, which have been the source of VSL’s success. Our core business
activities currently represent about half of our turnover. In addition
to its original business, VSL is developing four business lines: Bridge
Construction, Foundations & Ground Engineering, Containment Structures
and Structural Repairs & Retrofit. For these four key activities, VSL is
aiming at the most exactingly high standards possible, in particular with
regards to safety, quality, timeframes and organisation.
Another of VSL’s strengths is that the company belongs to Bouygues
Construction, which gives it a real guarantee of financial solidity and
professionalism, including in the field of contracts. The aﬃliation of VSL to
one of the world’s leading construction companies enables it to optimise
its resources and benefit from an extensive range of expertise.
To sum up, I would say that VSL’s trademark resides in its capacity to come
up with creative innovative solutions to meet the technical challenges of
its clients.
2. You have spoken to us about Business Lines. This organisational
approach has, since the beginning of this year, been accompanied by
a breakdown into geographical areas: North East Asia, South East
Asia, Central Europe and Middle East, Iberian Peninsula, Africa and
Latin America and the UK-Canada-India. In what way does this new
matrix organisation better meet the needs of VSL’s clients?
This new organisation combines a local approach to our clients with a
global strategy and global resources. When VSL is chosen by clients, they
expect the agility of a locally based company, which is perfectly familiar
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“VSL is aiming at the most
exactingly high standards possible,
in particular with regards to
safety, quality, timeframes
and organisation.”
with the specificities of the market, combined with the strength of a large
group. It is this which diﬀerentiates VSL from purely local players and
enables the company to meet the needs of clients seeking optimised
services that only a structured international company is able to oﬀer.
The five geographical areas – which bring together the 30 countries in
which we have had long-standing operations – enable VSL to be more
responsive and to more easily mobilise its resources. In addition, the
support of the Business Lines gives local oﬃces the possibility of oﬀering
innovative solutions whilst controlling technical and financial risks and by
creating a virtuous system of accumulation of know-how. This expertise
is currently converging towards VSL’s Technical Centres in Asia and in
Europe, which are destined to become the VSL strike-force.
3. You speak about the VSL Technical Centres being a “strike-force”,
but are they not also the driving force behind innovation?
Of course! When speaking about innovation, reference is usually made to
the invention of a new product or a new system, but innovation is above
all based on the capacity to find solutions to best meet our clients’ issues.
The VSL Technical Centres therefore play a fundamental role: that of being
a breeding ground for ideas as well as imaginative and creative solutions.
This system favours the sharing of skills and feeds VSL’s international
ambition. Moreover, the new matrix-based organisation of the company
encourages the Technical Centres to work in close collaboration with
the work sites. This is what is currently happening on several projects
in Australia (Caulfield to Dandenong Level Crossing Removal Project), in
India (Ganga Bridge) and in Canada (Champlain Bridge).
4. Going beyond a construction market undergoing major change, can
you tell us more about the other challenges that VSL now has to
face?
Clients entrust their most complex projects to their best partners. These
challenges bring about a virtuous circle and push VSL to continue to
move upmarket and improve skills. The company’s objective is to always
oﬀer the best standards, whatever the country. It is, however, important
not to impose a single model; long-standing locations must remain agile
with regards to local markets.
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Allow me to dwell on the Foundations and Ground Engineering Business
Line for a moment or two. This activity is constantly exposed to new
challenges and has to respond to ever more technical and complex
requirements. In this sector, VSL has already proved its worth in several
countries, notably in Hong Kong, where the company, via its subsidiary
Intrafor, is currently carrying out the foundation works of the biggest
tunnels in the conurbation (Tuen Mun-Chek Lap Kok, Shatin to Central
Link Contract 1128, etc.).
Its ambition is now to develop even further internationally. In order to
achieve this, we must, first of all, master new cutting edge techniques, in
the field of diaphragm walls, directional drilling, ground improvement and
grouting. We also have to continue to perfect its systems. This last point
obviously applies to all of the activities of VSL.
5. VSL’s other ambition, shared with the whole of the Bouygues
Cons-truction group, is safety. What measures have been put into
place in order to reach the zero accidents objective throughout the
world?
Safety is at the heart of our actions. It is a question of respect for the
men and women who work for VSL. We must ensure their safety, as well
as that of our partners, throughout the world, on all of our worksites. In
certain industrial sectors, this goes without saying, but unfortunately it is
not yet always the case in the world of construction.
If we want to achieve a high level of eﬃciency in terms of safety, we have to
be extraordinarily demanding in terms of processes, recruitment and practices, with established standards that are complied with by everybody. By
focussing on safety we are bringing about a virtuous process at all levels.
In this context, the VSL Academy, the VSL Training Centre based in
Bangkok, Thailand, represents an excellent tool, not only with regards to
safety but also regarding technical and behavioural matters as well as
the management and sharing of best practices. In order to make it even
more eﬃcient, it will become itinerant, thus enabling VSL to organise local
training courses as part of a continuous improvement of our standards in
the four corners of the world.
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Phone: +54 11 5272 87 52

MEXICO
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Phone: +1 416 631 5069
CHILE
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SANTIAGO
Phone: +56 2 2571 67 00
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VSL Engineers (M) Sdn. Bhd.
KUALA LUMPUR
Phone: +60 3 7981 4742
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HONG KONG
VSL Hong Kong Ltd.
CHAI WAN
Phone: +852 2590 22 88
INDIA
VSL India Private Ltd.
CHENNAI
Phone: +91 44 4225 11 11
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VSL Sistemas Especiales de
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INDONESIA
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Phone: +62 21 570 07 86

AFRICA
SOUTH AFRICA
VSL Construction Solutions
(Pty) Ltd *
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Phone: + 27 10 492 1811

TUNISIA
VSL Switzerland Tunisia Branch
TUNIS
Phone: +216 70 728 473

JAPAN
VSL Japan Corporation
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Phone: +81 3 3346 8913

PHILIPPINES
VSL Philippines Inc.
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Phone: +632 723 1395
SINGAPORE
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Phone: +65 6559 12 22
THAILAND
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Phone: +41 58 456 30 30

POLAND
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SYDNEY
VSL Australia Pty Ltd
Phone: +61 2 9484 5944

MIDDLE EAST
SULTANATE OF OMAN
VSL Muscat LLC
MUSCAT
Phone: +971 4 885 7225
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KINGDOM OF SAUDI ARABIA
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International, KSA Branch
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Phone: +966 11 460 2866

* VSL Licencees
FT Laboratories Ltd.
PING CHE, HONG KONG
Phone: +852 2758 48 61
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VSL is a key partner for specialised civil engineering projects.
For more than 60 years, the Group has been providing its
expertise in the field of post-tensioning for buildings and
infrastructure. In addition to this core business, VSL has
developed a range of added-value activities – such as the
construction of bridges and containment structures,
ground engineering and structural repairs and retrofit.
With its global presence in some 30 countries, VSL
is renowned for its innovativeness and its pool of
well-trained and skilled construction specialists.
With 370 registered patents, its dedicated
R & D Department continues to develop and
improve its proprietary systems.
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Switzerland
Phone: +41 58 456 30 30
info@vsl.com

