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OUR AREAS
OF ACTIVITY
THANKS TO ITS EXPERTISE AND IN-HOUSE
ENGINEERING KNOW-HOW, BESIX IS ALWAYS
READY TO COME UP WITH HIGH-QUALITY AND
COST-EFFICIENT SOLUTIONS ACROSS ITS MANY
ACTIVITIES.

CONTRACTING
Buildings

CONCESSIONS
& ASSETS
BESIX Concessions & Assets devises tailor-made
solutions covering the complete infrastructure life
cycle. With its broad experience in European and
Middle Eastern Public Private Partnerships, BESIX
recognises that each project, client and community
has a unique set of challenges and takes pride
in being able to form collaborative partnerships
to deliver on their aspirations. Together with its
Client-Partners and applying its range of financing
options, BESIX devises a pragmatic approach
to achieve a shared interest over the complete
infrastructure lifecycle.

REAL ESTATE
DEVELOPMENT

From world-famous skyscrapers to low-impact
housing developments, BESIX’s impressive
track record speaks for its professionalism and
mastery. Today, BESIX continues to design,
develop and deliver fully integrated buildings and
real estate properties with a unique architecture,
cutting-edge technology and performance,
complex logistical and environmental
requirements, and challenging deadlines. BESIX
is especially known for its sound experience in
carrying out sophisticated large-scale projects,
such as high-rise buildings, shopping malls,
hotels, hospitals, schools…

BESIX has established itself as a key
player in environmental contracting.
BESIX provides innovative and tailormade integrated solutions for today’s
growing water and waste challenges,
and energy needs. It includes the
design, engineering, execution, start-up
and commissioning of wastewater
and drinking water treatment plants,
pumping stations, hydroelectric
installations... BESIX also focuses on
the creation of by-products from waste,
such as biogas, biofuel, biosolids and
heat recovery. Recoverable resources
and energy optimisation are a must in
times of rapid demographic changes
and a global transition to green energy.

Infrastructure
BESIX takes on the most challenging and largescale civil construction plans for both public and
private clients. Building on its engineering skills
and its powerful implementation resources, BESIX
constructs complex public works such as tunnels,
bridges, railways, dams…

Marine Works
BESIX RED has proven itself a responsible player
in revitalising cities and acquiring prime locations
across the Benelux, France and Portugal. It covers
three lines of activities: Offices, Residential and
Retail & Services. In addition to its 30 years of
experience, BESIX RED relies on a team of great
talents, whether it be architects, engineers or
entrepreneurs. They serve the specific interests
of clients with high-performance developments:
maximising convenience of occupancy and
optimisation of the environmental, economic and
technical factors.

Environment

The market for modern port infrastructure
is one of the most dynamic in which BESIX
operates. Benefiting from its in-house engineers’
know-how, BESIX carries out projects mostly
on a Design & Build basis, and owns and
operates its specialised marine equipment.
This comprehensive design and equipment
approach yields considerable cost savings. BESIX
executes coastal marine works all around the
world: breakwaters, jetties, quay walls, locks,
marinas, water intakes, shore protection and
refurbishment.

Roads
BESIX provides construction,
renovation and maintenance services
for roads and road infrastructure.
Works range from motorways to
the construction of interchanges.
Maintenance services are also
provided through long-term publicprivate partnerships. In addition,
several specialised entities owned by
BESIX Group are active in this field,
particularly in the Benelux. This is the
case of BESIX Infra in Belgium and in
the Netherlands, and Socogetra, both
figuring among the region’s leading
roadworks companies.

Utilities
Industry
In the niche market of industrial
structures, BESIX designs and
builds logistic and handling centres,
warehouses and processing plants,
as well as infrastructure for power
providers.

Sports & Leisure
BESIX builds places that turn people
into participants. World-class football
stadiums, multipurpose arenas, theme
parks and swimming pools are some
of the iconic examples of outstanding
infrastructure for entertainment and
sporting events BESIX has built over the
years, over the continents.

The Group is active in the utilities
sector, both through BESIX and
through some of its specialised
entities, such as Van den Berg in
Belgium. This field comprises a variety
of competences, such as the laying of
underground infrastructure, including
sewage, cable, fibre optic and duct
networks. In the field of technical
installations, the Group offers services
for the construction of high and
low voltage infrastructures. Several
companies in the Group also offer
specific expertise in the railway sector,
including signalling systems.

Foundations
From deep foundations to retaining
walls, BESIX provides foundations
for infrastructures and buildings of all
types, including the most demanding
ones such as skyscrapers. BESIX
Group’s subsidiary Franki Foundations
is itself specialised in deep foundation
techniques and is a European leader in
this field.

Construction
Materials
Several BESIX Group companies
represent a vertical integration that
is extremely valuable for the quality
and reliability of their work. This is
the case of gravel quarries, asphalt
plants and asphalt binder production
for companies active in the road
construction sector in Europe. The
Group also has ready-mix concrete
plants and recycled products, notably
in Belgium and in the Middle East.
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BELGIAN PAVILION, DUBAI, UAE

BESIX GROUP, ROYAL
PURVEYOR IN DUBAI

A royal purveyor
deserves a royal visit

THE GREAT EXHIBITION HELD IN THE CRYSTAL PALACE IN HYDE PARK, LONDON IN 1851 IS WIDELY
CONSIDERED AS THE FIRST OFFICIAL WORLD EXPO IN HISTORY. CONCEPTUALIZED BY ALBERT, PRINCE
CONSORT TO THE BRITISH QUEEN VICTORIA, THE GREAT EXHIBITION, HELD TO SHOWCASE THE
INVENTIONS OF THE INDUSTRIAL REVOLUTION, WAS A COLOSSAL SUCCESS WITH AMONG ITS GUESTS
ILLUSTRIOUS NAMES SUCH AS CHARLES DARWIN, KARL MARX, CHARLOTTE BRONTË, CHARLES
DICKENS, LEWIS CARROLL AND ALFRED TENNYSON. 170 YEARS LATER, DUBAI HOSTS THE EXPO2020
THEMED ‘CONNECTING MINDS, CREATING THE FUTURE’. THE PAVILIONS ARE CENTERED AROUND
THREE MAIN FOCAL POINTS: SUSTAINABILITY, MOBILITY AND OPPORTUNITY. FOR BESIX GROUP, THIS
PARTICULAR WORLD EXPO WAS THE IDEAL MOMENT TO SHINE AS ROYAL PURVEYOR, NOT ONLY TO
ITS HOME COUNTRY BELGIUM, BUT ALSO FRANCE AND THE UNITED ARAB EMIRATES. LET’S TAKE A
CLOSER LOOK.

BESIX Group supports
circularity
With both countries focusing heavily
on circularity and sustainability
regarding their pavilions, BESIX built
both buildings in such a way that
they can be easily dismantled and
reassembled elsewhere. In doing this,
BESIX is tracing its own footsteps as
the company also reassembled the
Belgian Pavilion it had built for the Milan
World Expo in 2015 on top of the Citadel
of Namur, Belgium. While “The Green
Arch” is still looking for a new home,
the French Pavilion is already planned
to be dismantled and reassembled in
Toulouse, France, where it will house
the National Centre for Space Studies,
Cnes.

FRENCH PAVILION, DUBAI, UAE

Business review

SIX CONSTRUCT, ROYAL PURVEYOR OF
THE UNITED ARAB EMIRATES
After celebrating its presence of more than 50 years in the
United Arab Emirates, and delivering a slew of iconic projects
during those 5 decades, BESIX Group was again awarded
a contract in 2017 for a highly visible project in Dubai. Via
its Middle Eastern subsidiary Six Construct, the Group was
entrusted the infrastructural works for the event site for
Dubai EXPO2020, in joint venture with long-term partner
Orascom Construction. In a little under two years, the teams
built an entirely new district that would host up to 300,000
visitors per day on a surface of 4.38 km², which corresponds
to 620 football fields. The scope included irrigation and
sewerage, pipes and cabling, roads, electricity and water and
telecommunications ducting.

ONE CONTRACTOR, TWO PAVILIONS
After having completed the infrastructure for the event, BESIX
Group was able to announce in 2019 that it was building
not one, but two pavilions for the World Expo: the “Lights,
Enlightenment” pavilion for France and Belgium’s “The Green
Arch”. Both pavilions were supposed to be ready for the
opening of the World Expo in October 2020, but works were
halted due to the delay caused by the global health crisis.
One year later, in October 2021, the 192 pavilions were finally
able to welcome visitors from all across the globe.
The Belgian Pavilion was located in the mobility district and
aimed to be exemplary in terms of sustainable development.
It was an ode to regenerative circular economy, to biobased
and geo sourced materials, to the integration of bioclimatic
rules and renewable energies, as well as to the preservation
of biodiversity and nature. Both the design, the construction
as well as the day-to-day operation of the pavilion depended
highly on solar energy. Belgian architect duo ASSAR
ARCHITECTS and Vincent Callebaut Architectures combined
intensive greenery and futuristic design in solid wood to
achieve the perfect look. In keeping with the pavilion’s pledge
to sustainability, all used wood was responsibly sourced from
specific locations in Europe and the necessary quantities were
meticulously monitored by using detailed geometry on site as
well as the latest BIM 3D technology for wood fabrication. The
result was a building supported by two pillars, a façade of solid

On the Belgian Day at the Dubai World
Expo in the United Arab Emirates,
King Philippe of Belgium and Queen
Mathilde of Belgium honoured the
Belgian Pavilion with a visit. During their
visit, BEGIX Group, the Belgian trade
unions FGTB and CSC, and the Building
and Wood Worker’s International (BWI)
officially handed over the ‘Declaration
for Safe and Healthy Workplaces’. The
declaration, signed by BESIX Group,
FGTB, CSC and BWI, proclaims health
and safety at work as a fundamental
right. By handing it over to the Belgian
government, represented by Mrs.
Sophie Wilmès, Deputy Prime Minister
and Minister of Foreign Affairs, and Mr.
Pierre-Yves Dermagne, Deputy Prime
Minister and Minister of the Economy
and Employment, BESIX Group and the
unions ask to recognize its contents
which will lead to the implementation
of better working conditions for all on a
global scale.

wood, and an arch allowing visitors to walk under the building
to an agora providing shade from the Middle Eastern sun.
Also located in the mobility district and separated from the
Belgian pavilion only by neighbor Thailand, the French pavilion
reflects the commitment of the French Republic to be an
actor of change for an ambitious ecological transition. This
is reflected, for example, in the choice of materials and a
circular approach, considerably limiting the building's carbon
footprint. An important part of the energy consumed by the
pavilion was solar, captured by the 2,500 m² of solar tiles
integrated into its façade. A micro wastewater treatment plant
recycled the wastewater and supplied the watering network
and sanitary facilities. In doing so, potable water needs
were reduced by 30% in a region where water resources
are precious. In addition to its eco-building qualities, the
French Pavilion featured various technical feats, including a
spectacular 1,800 m² interior façade. Architects Atelier Perez
Prado and Celnikier & Grabli Architects added a panoramic
terrace also offered a unique view of the Expo site, while the
common shelter at the entrance protected visitors from high
desert temperatures while queuing in front of the pavilion to
enter it.
In conclusion, BESIX Group is immensely proud to have been
able to contribute two pavilions and the event infrastructure
to Dubai’s EXPO 2020 and to have given the over 18 million
visitors of the exposition a fantastic day in doing so!
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AN EXTRAORDINARY DESIGN

LUSAIL TOWERS, A LANDMARK
PROJECT IN DOHA

The iconic towers are designed as sculptural elements whose shape
elongates and morphs through 90 degrees as they rise up. The tower
façades were designed in response to the sun, with projecting fin-like
profiles that wrap around the building, shading the glazing from the
sun. The aluminum cladding on the façades is set out by the unique
shape of each of the floor plates and wraps around the structure of the
towers.
The bases of the towers are surrounded by a series of low-level
podium buildings that create a series of interconnected public spaces
where a wide range of activities can take place. The design of the
podium building massing has been inspired by the traditional Islamic
architecture with narrow streets, courtyards, atria, and overhanging
mezzanines.

Project details

LUSAIL TOWERS

A FLYING START

Location
Lusail City, Qatar

“We signed up for a fast-track Design & Build project where the first
concrete had to be poured three months after the start date, so all
the methods and engineering had to be prepared in parallel and
well in advance to ensure a timely start of the civil works to ensure a
continuous smooth, regular progress,” recalls Koen De Rooy, Project
Director. “Right from the start, we strived every day to improve our
efficiency.” For instance, a method with table lifting system and table
formwork has been set up for the external slabs, while steel formwork
was used for the columns. “This way, we managed to decrease the
overall duration of each cycle to 5 working days per floor.”

Client
Lusail Real Estate
Development Company W.L.L.
Partner
MIDMAC
Architect
Foster + Partners
Contract type
Design & Build

To make matters more complex, pandemic struck barely a month
after the project start, disrupting the staff and work force mobilization.
“Due to the flexibility, determination, resilience, and a huge sense of
professionalism of our colleagues, we nevertheless managed to limit
the impact,” says Koen De Rooy. “We even completed the structural
works on the towers in August 2021 – some two months prior to the
Baseline!”

Construction period
2020 – 2023

LUSAIL TOWERS, LUSAIL CITY, QATAR

THE LUSAIL TOWERS DEVELOPMENT IS LOCATED
APPROXIMATELY 15 KILOMETERS NORTH OF DOHA, ALONG
THE EAST COAST OF QATAR. THE PROJECT IS A PART OF
THE LARGER LUSAIL CITY DEVELOPMENT WHICH INVOLVES
TRANSFORMING AND DEVELOPING THE AREA NORTH OF
DOHA INTO A RESIDENTIAL AND COMMERCIAL DISTRICT.
DESIGNED BY FOSTER + PARTNERS, THIS ALREADY
EMBLEMATIC DISTRICT IS KNOWN FOR ITS TWO 70STOREY AND TWO 50-STORY HIGH TOWERS, ARRANGED
SYMMETRICALLY AROUND A CENTRAL PLAZA.
MIC CONSTRUCT, IN JOINT VENTURE WITH MIDMAC, ITS
LONG-LASTING PARTNER IN QATAR, HAS BEEN AWARDED
THE DESIGN AND CONSTRUCTION OF THE TWO 50-STOREY
HIGH TOWERS AND ADJACENT PODIUMS. THE PROJECT
KICKED OFF IN JANUARY 2020 AND IS TARGETED FOR
SUBSTANTIAL COMPLETION BEFORE THE 2022 FIFA WORLD
CUP.

Did you know?
BESIX is also building other
projects designed by Foster +
Partners. BESIX-SixConstruct are
participating to the construction
of the Zayed National Museum
in Abu Dhabi (UAE), while BESIX
Real Estate Development and
Lux TP, a BESIX Group entity
in Luxembourg, are developing
and building Icône, a new office
complex in Belval (Luxembourg).

AND A FINAL SPRINT
Now that structural works are done, all eyes are set on the façade.
The scope includes 120,000 m² of individually unique unitized glazing
and aluminum panels on the towers, and 145,000 m² of ultra-high
performance concrete panels for the podium buildings. “Overall, it’s
the largest façade project undertaken by our company and the most
complex unitized system, and despite the worldwide stress on supply
chains, we are proud to have reached today the 47th floor of the two
towers,” completes Bianca Pateet, Project Manager (note of the editor:
these lines were written in March 2022).

“Our no-nonsense and proactive approach
is appreciated by the Client. Although we
need to safeguard all parties’ interests in
these unprecedented times of pandemic
and inflation, the Client recognizes that we
are a reliable partner.”
KOEN DE ROOY, PROJECT DIRECTOR.
In parallel, MEP works are also ongoing. “One of our daily challenges
is the logistics of getting equipment inside the buildings. We only
have one entrance to each plot, and there are tram tracks outside
the perimeter walls. We even had to install steel bridges to ensure
continuous deliveries!” adds Bianca Pateet. “Trust and close
coordination between all team members are paramount to stay
efficient, day after day.”
Going forward to the hard deadline of end 2022, there are other
challenges to address, like the reduced working hours during Eid
and during the summer months, although “this is something we can
overcome: with proper planning and proper execution, we can face
it all,” explains Bianca. The project team is indeed using Building
Information Management (BIM) to coordinate all disciplines, both from
the company side as from the client side, together with 4 D and 5 D
plans, laser scans, and as-built models. A formidably powerful tool
to support excellence in execution, especially when faced with hard
deadlines.

GOLDEN MEDAL
The impressive progress on this intense project has not been at
the expense of safety: “in April 2022, we have celebrated 25 million
manhours without Lost Time Incident (LTI). This is an achievement the
whole team is extremely proud of,” concludes Koen De Rooy.

219 m
HEIGHT OF THE TWO TOWERS BUILT BY THE
MIC CONSTRUCT-MIDMAC JOINT VENTURE

50
NUMBER OF STORIES IN EACH OF THE TWO
TOWERS BUILT BY THE JOINT VENTURE

4
“Every project has its challenges.
With adequate teamwork and
commitment, we can overcome
every one of them.”
BIANCA PATEET, PROJECT MANAGER.

STARS IN THE REGIONAL GLOBAL
SUSTAINABILITY ASSESSMENT SYSTEM THAT
THE TOWERS TARGET TO REACH

5
DAYS TO BUILD ONE FLOOR
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THE WORLD-CLASS ROYAL ATLANTIS
HOTEL & RESIDENCES
IN SEPTEMBER 2022, THE ROYAL ATLANTIS HOTEL & RESIDENCES WILL BE DELIVERED TO
THE CLIENT, ATLANTIS THE PALM 2 LLC. THROUGHOUT 2021, 8,000 WORKERS HAVE BEEN
WORKING DAILY TO ENSURE THAT THE WORK IS COMPLETED ON TIME. THIS EXTRAORDINARY
PROJECT OF ALMOST 400,000 M² WILL BE ONE OF DUBAI'S MOST UNIQUE BUILDINGS, BOTH
IN TERMS OF ITS ARCHITECTURE AND THE QUALITY AND SOPHISTICATION OF ITS INTERIOR
DESIGN. FROM THE FIRST DAY TO THE LAST, IT HAS BEEN A PARTICULARLY DEMANDING
PROJECT, WHICH BESIX GROUP'S SUBSIDIARY SIX CONSTRUCT AND ITS SOUTH KOREAN
PARTNER SSANGYONG BRILLIANTLY CARRIED OUT. THIS IS REFLECTED IN THE STUNNING
QUALITY OF THE BUILDING, AS WELL AS THE ATTENTION THAT HAS CLEARLY BEEN PAID TO
EVERY DETAIL AT EACH STAGE OF THE CONSTRUCTION, BOTH INSIDE AND OUT.

0/100
0 LOST-TIME INCIDENTS,
100 MILLION SAFE WORKING HOURS

A NEW ICON FOR DUBAI
Located on the outer crescent of the Palm Jumeirah, the Royal
Atlantis Hotel & Residences offers spectacular views wherever the
eye falls. The waters of the Arabian Gulf on one side, the Dubai
coastline and skyline on the other. No building has ever better
borne the name of Atlantis, the mythical island of grandeur mentioned by Plato and dedicated to Poseidon.
The architecture was designed by the prestigious New York firm
Kohn Pedersen Fox Associates. The building, marked by a curvilinear design and cantilevered structures, is 500 meters long from
end to end. At the western end, the hotel tower reaches a height of
185 meters and has 43 floors that will house 795 rooms and suites.
At the east end, the 37-storey residential tower rises to 175 meters
and includes 231 luxury residences, ranging from two to five bedrooms. These east and west wings both comprise three sub-towers and are connected by a 45-metre-long suspension bridge. At a
height of 90 meters, it includes an infinity pool, entertainment, and
relaxation areas. In addition, many of the residences have their own
outdoor areas with private pools, not to mention the largest private
beach in Dubai.
Inside the building, the furnishings perfectly reflect its architectural
ambitions. The interiors of the residences, for example, were conceived by Parisian designer Sybille de Margerie, using materials
such as leather, marble, metal, porcelain, and gold leaf. Everything
has been designed for the comfort of residents and guests. Among
the many services, the Royal Atlantis Hotel & Residences will offer
17 world-class restaurants with world renowned chefs.

DUBAI ROYAL ATLANTIS HOTEL & RESIDENCES, DUBAI, UAE

500
METERS LONG

185/175 meters
THE HEIGHT OF THE EAST
AND WEST END TOWERS

45,000 tonnes
OF STEEL REBAR

5,500 tonnes
OF STRUCTURAL STEEL

150,000 m2
OF MARBLE

130,000 m2
OF GLASS REINFORCED CONCRETE
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“Such large-scale projects require a very special approach,”
explains Operations Manager Yves De Rue, familiar with large
projects carried out by BESIX Group in the Middle East, such
as the Emirates Hotel tower in Dubai and the Cleveland Clinic
in Abu Dhabi. “Even more so than on smaller projects, every
detail, from the outset, has to be meticulously and perfectly
executed. The multiplier effect of a mistake is like the building
itself - enormous!”
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YVES DE RUE, OPERATIONS MANAGER

At the beginning of 2021, in agreement with the client, Six
Construct and Ssangyong took over the engineering studies
and began extensive preparatory work in order to plan the final
year of construction in detail, with the aim of excelling in the
final sprint to delivery, and this effort has clearly paid off. “The

When pools require creativity!

work done by our teams in 2021 is to be commended. What
has been achieved, in terms of volume and quality, is truly
impressive,” continues Yves De Rue. In addition to engineering, construction methods were also strengthened in the most
critical and risk-prone areas of the building. For example, planning was reviewed, with LEAN Planning being implemented in
certain areas to reduce pressure and avoid delays. “We have
done our best to ensure that our teams can work in a positive and safe environment, conducive to efficient and quality
work.” And that's exactly what happened!

A major milestone in the project was
the lifting of the 1,260 tons, 45-metre
sky bridge by strand jacking. This was
an extremely precise operation. It was
first built on the roof of the main lobby,
between the 4th and 8th floors, and then
gradually lifted to its final position at
a height of 93.5 meters. It then took
another month of work to finally fix it to
the existing structure and make all the
connections!

Creating value

“One of the great successes of the project is safety.
The construction site has not experienced any losttime incidents, which represents over 100 million safe
working hours.”

A CHALLENGING CONSTRUCTION

Lifting the sky bridge

BESIX at a glance

The last tower crane for the façade work was removed
in September 2021. “Most of the work will be completed
between February and July 2022. Final delivery is scheduled
for September,” says Yves De Rue. Remaining work in 2022
includes, among other things, the addition of furniture, supplies and equipment, the completion of some MEP work, and
the final touches to the project's stunning landscaping. At the
end of July, the entire 'Residences' section will be completed,
followed by the 'Hotel' section. The construction will then be
followed by a two-year warranty period, which is longer than
usual due to the size of the building.

LIVING UP TO HIGH AMBITIONS
The most striking thing about entering the Royal Atlantis is
the extraordinary quality of the finished product. This is in line
with the client's objective to bring to market a truly high-end
hotel and residences, a new generation of luxury in Dubai.
This is definitely the case. “Many of Six Construct's departments have demonstrated the full extent of their expertise on
this challenging site. This is true for the operational teams,
but also for the technical office, procurement and certainly
the quality control teams,” concludes Yves De Rue.

Residents and visitors to the hotel will have access to
outdoor pools, including private pools for the hotel suites
and residential flats. In terms of construction, installing a
swimming pool is not that complicated. In the case of the
Royal Atlantis, however, the installation of 80 of the building's
pools was a real challenge, especially those that had to be
installed on the sky courts, i.e. the terraces that have upper
floors above them and therefore constitute an opening in the
façade. As the pools were to be installed after the concrete
work had been completed, it was obviously impossible to
place them in their final position with tower cranes. The tower
cranes could lift them, but not insert them into the openings,
let alone place them in their exact location. “We had to find
a solution quickly. The subcontractor in charge of the pools
had not managed to do so. We took over and together with
our colleagues, we had to find a solution”, says Faycal Amri,
Technical Manager at Six Construct. The 80 high-quality
and extremely delicate pools, made of a steel structure and
wrapped in fiberglass and acrylic panels, weighed between 8
and 13 tons each and were up to 12 meters long.
“The solution we developed was to anchor a loading platform
to the sky courts, thus cantilevered over the void, where
the tower cranes could safely place the pools,” continues
Faycal. In all, the loading platforms had to be fixed to 31
different sky courts. “On each sky court, we then created a
system similar to a gantry crane using beams attached to the
scaffolding. A system of chains and hoists would allow us
to lift the pools, insert them into the sky courts, move them
sideways and install them in their final location, to the last
centimetre”. It took Six Construct only two weeks to design
this customised loading platform and gantry crane solution,
taking into account all the geometric, physical and siterelated constraints. Two additional weeks were needed to
manufacture the platforms so that operations could begin. A
brilliantly executed operation. “It was a real team effort. And
the fact that the solution we created together worked so well
was extremely gratifying for us all. The ability to be creative
at a critical moment is part of the collective success of a
project. These are moments that bind a team together and
make all its members proud,” ends Faycal.
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GRAND EGYPTIAN MUSEUM:
THE EXCEPTIONAL TRANSPORT
OF THE KHUFU SOLAR BOAT

LIFTING OF THE KHUFU SOLAR BOAT, CAIRO, EGYPT

KING KHUFU'S SOLAR BOAT

TRANSPORT OF THE KHUFU SOLAR BOAT, CAIRO, EGYPT

IN THE SECOND HALF OF 2021, THE BESIX-ORASCOM CONSTRUCTION JOINT VENTURE
STARTED THE PROGRESSIVE DELIVERY OF DIFFERENT AREAS OF THE GRAND EGYPTIAN
MUSEUM COMPLEX. THE MUSEUM WILL OFFER VISITORS AN UNPRECEDENTED COLLECTION
OF EGYPTIAN ARTEFACTS, INCLUDING THE 5,300 OBJECTS FROM THE TOMB OF THE
YOUNG PHARAOH TUTANKHAMEN, MOST OF WHICH REMAIN UNKNOWN TO THE PUBLIC.
THIS GRANDIOSE MUSEUM, WITH A BUILT AREA OF 185,000 M² AND AN EXHIBITION AREA
OF 70,000 M2, WILL BE THE LARGEST MUSEUM IN THE WORLD DEDICATED TO A SINGLE
CIVILISATION. ITS ARCHITECTURE, IN PERFECT STRUCTURAL ALIGNMENT WITH THE PYRAMIDS
OF GIZA, REQUIRED CONSTRUCTION TEAMS TO MEET CHALLENGES OF UNPRECEDENTED
COMPLEXITY, INCLUDING GIGANTIC CANTILEVERS AND UNIQUE CEILING HEIGHTS.
IN AUGUST 2021, BESIX AND ORASCOM CONSTRUCTION TOOK ON ANOTHER CHALLENGE, OF
A COMPLETELY DIFFERENT NATURE AND HIGHLY UNUSUAL FOR CONSTRUCTION COMPANIES.
THEY TRANSPORTED THE WORLD'S OLDEST WOODEN SHIP, THE 4,500-YEAR-OLD KHUFU
SOLAR BOAT, FROM THE PYRAMIDS OF GIZA TO THE GRAND EGYPTIAN MUSEUM. AN
EXTRAORDINARY AND EXTREMELY DELICATE OPERATION, BRILLIANTLY COMPLETED BY THE
JOINT VENTURE'S TEAM.

Inherited from ancient Egypt, the Khufu Solar Boat is considered
the oldest wooden ship in the world. Intended to accompany King
Khufu into the afterlife, it was placed around 2,500 BC in a pit at
the foot of the Great Pyramid. Discovered in 1954 by Egyptologist
Kamal el-Mallakh, the ship has been on public display since 1985
at the Solar Boat Museum, just a few meters from where it was
found. Made of Lebanese cedar, a rot-proof wood, the ship weighs
45 tonnes and is 43.6 metres long and 5.9 metres wide.
“The Khufu Solar Boat is a magnificent and truly priceless artefact.
Our client, the Egyptian Ministry of Antiquities and the Supreme
Council of Antiquities, has entrusted us with its transportation, to
install it in a dedicated building within the Grand Egyptian Museum.
This is a once-in-a-lifetime experience. And that was the case for
each of the people in our team who contributed to the extremely
thorough preparation and then the actual transport,” says Christophe Ledur, Country Manager for BESIX Egypt.

A SPECIFIC BUILDING FOR THE SHIP
One of the first steps was the choice of an exhibition space for the
Khufu Solar Boat. The client opted for a dedicated building on a
plot of the Grand Egyptian Museum and entrusted its construction
to BESIX and Orascom Construction. However, it was decided not
to complete the building until the ship was installed. “In preparing
for the transport operation, we determined that the best way to
proceed was to lift the ship and bring it inside via the roof to install
it very precisely, to the centimetre. Once inside, we would then
complete the structural work around and over the ship, while obviously protecting it,” explains Tomasz Szewczak, Project Engineer
at BESIX, who was in charge of this operation.

THOROUGH PREPARATION & TESTING
No detail was overlooked. The ship was inspected from every angle and
carefully housed in a tailor-made temporary steel cage, clad and illuminated for this exceptional event. An 8.5-kilometre route, considering the
size of the convoy and the fact that the ship had to be transported horizontally, was determined and every part of it was analysed for ground
stability and road surface quality. Upon exiting the old solar boat building, a perfectly flat ramp with a precise slope was constructed to create
a safe and stable path to drive the convoy to the asphalt roads outside
the pyramid complex. “A large number of elements had to be considered. For example, we also analysed visibility and wind gust variations
in Giza… We simply had no second chance,” adds Christophe Ledur.
In preparation for transport, a secure steel cage was built around the
ship before any handling, bringing the total weight of the convoy to
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100 tonnes. BESIX and Orascom Construction also relied
on their subcontractor, Belgian company Sarens, to implement a temporary steel bridge system to park the transporter
under the steel cage. The solution consisted of a twelve-axle
self-propelled modular transporter that had to lift the cage and
transport it out of the building. This transporter, once outside
with the ship, was mounted on a second similar transporter,
this double-deck system ensuring an even distribution of the
loads.
Mid-June, the BESIX, Orascom Construction and Sarens
teams organised a first test drive. The remote-controlled
convoy, unladen, completed the route in real conditions. A
success.

D-DAYS
The operation started on Thursday 5th August with the extraction of the Khufu Solar Boat. “The lifting went very well. A
particularity was the small room for manoeuvre to get out of
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The Ramesses II
experience

the building, with only 20 centimetres on one side of the cage.
Everything went as planned,” Tomasz Szewczak continues.

Building around an artefact was
not a first for BESIX and Orascom
Construction. In 2018, due to its height
of 13 metres, a 3,200-year-old statue
of Ramesses II was installed in the
museum long before the structural work
was completed. In the following years,
the Entrance Courtyard was therefore
built, in large part under the watchful
eye of the Great Pharaoh!

The actual transport began on Friday 6th August, with the fully
remote-controlled convoy travelling at 1 kilometre per hour.
It left the Pyramids area via the narrow ramp that snaked
between the Giza monuments, then joined and took the
planned routes to the Grand Egyptian Museum, surrounded
by lights and animations set up for the occasion. The last
operation took place on Saturday 7th August. An 800-tonne
crawler crane lifted the steel cage to a height of 30 metres
and inserted it into the new building through the roof. It was
then placed in the exact spot where future visitors will be able
to admire it.
“It was an exceptional adventure, both on a human and technical level, which demanded flawless excellence from everyone involved. Each team member proved to be up to this
extraordinary task and will undoubtedly remember it, at least
until the day we too are transported to the other side by a solar
boat, I presume…," Christophe Ledur concludes.

The Grand Egyptian Museum

Inspection of the artefact by representatives of the Grand Egyptian
Museum Conservation Centre and the Ministry of Antiquities showed
a perfectly intact vessel, the ultimate proof of the success of the operation. The structure of the building housing the Khufu Solar Boat was
completed in the second half of 2021, with the stone and glass façade
works to be completed in 2022.

“A large number of elements
had to be considered.
For example, we analysed
visibility and wind gust
variations in Giza…
We simply had no second
chance.”

CHRISTOPHE LEDUR,
COUNTRY MANAGER
BESIX EGYPT

The museum is one of the largest human
constructions in Egypt since the pyramids. It will
feature tens of thousands of artefacts testifying to the
greatness of Egyptian culture, including the golden
mask of Tutankhamen.
In total, it will have required 330,000 m² of concrete,
10,500 tons of steel and 210,000 m² of stone,
including marble and onyx. By 2021, the BESIX and
Orascom Construction teams will have exceeded
100,000,000 man-hours to build it, all with a
particularly high safety record.
The challenges of the site were numerous. In addition
to the absence of recurring angles, a specificity
linked to the alignment of the museum with the
pyramids, the building includes ceiling heights of
up to 30 metres, one of which is in a single piece of
white concrete, cantilevers including a whole floor
over a length of more than 20 metres, and stilettos,
26-metre-high downward pointing triangles flanking
the grand stairs. In addition to the impressive
structure and finishings, there are more than 30
particularly demanding MEP and IT systems in line
with the size and requirements of the building!
Besides the construction of the building, the client
entrusted BESIX and Orascom Construction with
the delivery of the exhibition galleries, as well as a
conference centre and educational facilities. The
progressive delivery of the galleries allowed the
archaeologists of the Conservation Centre to start
installing the exhibitions, an operation that started in
2021 and will continue throughout 2022.
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OUTSTANDING QUATUOR:
A SUSTAINABLE UPGRADE OF THE
BRUSSELS NORTHERN DISTRICT
IN 2021, BESIX DELIVERED THE QUATUOR
BUILDING TO ITS CLIENT BEFIMMO.
THE COMPLEX CONSISTS OF FOUR
ARCHITECTURALLY STUNNING TOWERS,
UNITED BY A HUGE INNER GARDEN.
QUATUOR IS DESIGNED TO BE PASSIVE AND
CONFORM TO THE HIGHEST STANDARDS OF
QUALITY, INNOVATION AND ENVIRONMENTAL
PERFORMANCE. AT THE TIME OF ITS DELIVERY,
QUATUOR WAS ALREADY PRE-LET TO
PRESTIGIOUS TENANTS SUCH AS BEOBANK,
TOURING, SILVERSQUARE, KONE AND BUY WAY
PERSONAL FINANCE. WE TALK TO PROJECT
DIRECTOR FABIAN SINAPI ABOUT THIS NEW
BRUSSELS LANDMARK.

IN-HOUSE EXPERTISE
“I can look back on having built a successful project, but not
without its own particular challenges: both technical ones
and sustainability challenges”, says Fabian. “The project
is distinguished by the very high standards in terms of
energy quality and sustainability, all in a technically complex
environment. The challenges started right off the bat when we
started the project.” Quatuor replaced the “Noordbuilding”, an
office complex of 40,000 m². “Demolishing the Noordbuilding,
removing its foundations and decontaminating the land was
a complex and delicate procedure, all the more so in a dense
urban environment. The solid expertise of our in-house civil
engineering department and the use of Building Information
Management (BIM) helped us to model coordinate all the
complex data involved in the project.”

Project details

QUATUOR
Location
Brussels, Belgium
Client
Befimmo
Contract type
Build
Construction period
2018 – 2021
Contract value
130 million EUR

400
PILES

36,000 m³
CONCRETE

BREAAM OUTSTANDING

Diversity as the path
to success
"I see two main factors for the project’s success:
the near-perfect project preparation with the help
of BIM and our inhouse engineering department
and our talented, diverse team. The construction
sector has a reputation of being a mostly male
environment, which is why I was even more
proud of the perfect gender parity of my site
team, as well as the healthy balance between
young engineers who are eager to learn and
more experienced engineers who brought their
valuable expertise. For me, a diverse team is the
path to success, not to mention the impact it has
on creating a motivating work environment."
FABIAN SINAPI, PROJECT DIRECTOR AT BESIX

Once the demolition was finished, the teams could start building
the four similar-looking towers of different heights, ranging from
R+5 to R+18 floors. From the design phase to the construction
phase, specific attention was paid to sustainability. “Thanks to the
investments made by our client Befimmo, the design of JaspersEyers and the expertise of the BESIX teams, Quatuor was the first
office building in Belgium to be certified BREAAM “Outstanding”. It
produces more than 25% of its primary energy on site. Over 1,400
solar panels account for 400,000 kwh/year, which is similar to the
yearly energy consumption of 178 households. It re-uses more
than 6 million liters of rain- and wastewater, which corresponds to
1 million toilet flushes. The 750,000 kwh of geothermal energy that
is produced every year saves up to 80 tonnes of CO2 per year. And
during construction, we gave priority to the use of high-performance
materials from Europe, which has contributed to effectively reducing
its environmental footprint”, explains Fabian. “We are certainly proud
to have built a project of such environmental and architectural quality.
We believe that Quatuor is an example to follow in terms of new
buildings with passive standards. I would like to congratulate our
teams and partners, and to thank our client, Befimmo, in particular,
for its confidence and the very good collaboration throughout the
construction of this outstanding project.”

145,000 m²
FORMWORK

3,100 tonnes
PASSIVE REBAR

350 tonnes
ACTIVE REBAR

60,000 m2
OF OFFICES
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BREATHING NEW LIFE INTO A
HERITAGE-LISTED BUILDING
REHABILITATING A 70-YEAR-OLD LANDMARK AND TRANSFORMING IT INTO AN
ULTRAMODERN OFFICE BUILDING, THAT WAS THE TASK BESIX NEDERLAND AND J.P.
VAN EESTEREN RECEIVED LATE 2019 IN THE NETHERLANDS. ONLY 18 MONTHS LATER,
THEY DELIVERED THE RENOVATED STATIONSPOSTGEBOUW, A COMBINATION OF GREAT
RESPECT FOR HERITAGE AND NEW MODERN ELEMENTS.

COMBINING OLD AND NEW

A CITY WITHIN A CITY

The aim of the project was to renovate the building while
respecting its monumental character. Thanks to the
historic nature of the building, extensive archives had been
preserved which enabled the teams to really comprehend
the original design and adapt the new one to it. “We had to
take into account the existing constructive elements, while
implementing a challenging new design. Together with the
architect, we looked for an optimal solution, which we found
in the combination of old and new elements,” explains Rick
Verkleij, project manager at BESIX Nederland.

Stationspostgebouw consists of nine floors in total that
include meeting rooms and a restaurant on the ground
floor. A spectacular atrium forms the heart of the building.
Showpiece is the unique concrete arched roof at the top
floor, which offers its users stunning views over the city of
The Hague. Lastly, an underground bicycle parking was
constructed with a capacity of 300 bicycles.

The biggest challenge was to add four intermediate floors
within the double-height floors. “Here, the essential solution
was the addition of new load-bearing elements to the
original structure,” says Rick. “One of the old elements that
we preserved are the so-called rotated columns.” These
are hollow columns prefabricated at a given rotation speed,
which results in a high load-bearing capacity, while effectively
reducing the amount of concrete used. “Apart from that, we
added new thin steel columns to reduce the additional load
of the intermediate floors on the rotated columns,” explains
Rick.
Thanks to the combination of lightweight construction
methods and large voids in the new and existing floors, the
total weight of the renovated Stationspostgebouw remained
exactly the same as its original weight. Therefore, the
foundations weren’t affected and existing stability elements
could be left intact.

STATIONSPOSTGEBOUW, THE HAGUE, THE NETHERLANDS

BACK TO THE ROOTS

“This project is a good
illustration of our capabilities
in building renovation, a
promising sector in Western
Europe and shows that we can
combine respect for heritage
with high-quality renovation.”
RICK VERKLEIJ, PROJECT MANAGER
AT BESIX NEDERLAND

Originally built between 1940 and 1949, the
Stationspostgebouw has a rich history. With its strategic
location next to the train station Hollands Spoor in
The Hague, it first served as an important mail distribution
center for PTT, the former Dutch public postal service.
However, as it increasingly transported mail by road, the
company decided to move out and a long period of vacancy
followed. Until LIFE.NL and SENS real estate joined forces
and decided to breathe new life into the heritage-listed
building.

Lastly, the original outlook of the building remained and a
second glass façade was added as a sort of second skin to
insulate the building in an almost invisible manner. That way,
the monumental character was preserved, while at the same
time meeting high sustainability requirements. Energy is saved
and noise pollution from road and train traffic is reduced,
which in turn increases user comfort.

Now, the rehabilitated building has partly returned to its
original destination, as it serves as the headquarters of
Post NL, which is currently in charge of distributing the
Dutch public mail. Apart from that, it also contains coworking
spaces for Stationspost Offices and serves as a place to
meet, create and inspire.
© Bas Czerwinski

A 70-YEAR OLD LANDMARK,
FULLY REHABILITATED IN THE HAGUE

The building is the first phase of a larger project, Hollands
Spoor Kwartier, which aims at creating a city within a city.
In other words, it is to become a welcoming and green
district for living, working and recreating. Diversity in nature,
sustainability and technology are central and are also
incorporated in the renovated building.

Project details

STATIONSPOSTGEBOUW
Location
The Hague, The Netherlands
Client
Life NL & SENS real estate
Construction Period
2019 – 2021
External partner
J.P. van Eesteren
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CONSTRUCTING A NEW ICON
IN AUSTRALIA’S RIVER CITY

THE BESIX WATPAC DESIGNED, AND
CONSTRUCTED JUBILEE PLACE IS SETTING A
NEW BENCHMARK FOR INNER-CITY MODERN
WORKSPACES IN BRISBANE, AUSTRALIA,
SEAMLESSLY COMBINING HERITAGE WITH
INNOVATION, AND BUILDING EXCELLENCE.

Project details
THE JUBILEE PLACE, BRISBANE, AUSTRALIA

THE JUBILEE PLACE
UNIQUE EXOSKELETON STRUCTURE
DESIGNED TO MINIMISE THE
STRUCTURAL IMPACT ON
UNDERGROUND TUNNELS AND
HERITAGE LISTED HOTEL ONSITE

Location
Fortitude Valley, Brisbane
Client
JGL Properties / Credit Suisse Asset
Management

17,564 m²

Contract type
Design and Construct

NET LETTABLE AREA

Contract Value
113 million Australian dollars

Strategically located in one of Brisbane’s most vibrant
commercial hubs, Jubilee Place integrates a classic, heritage
listed, hospitality venue with modern sophistication to deliver a
state-of-the-art mixed-use precinct.
The building’s unique diagrid exoskeleton structure was
designed to minimise the structural impact on the Brisbane’s
Clem Jones Tunnel that lies directly beneath the site. These
angular columns also allow the building to cantilever over the
heritage listed Jubilee Hotel to provide a canopy to a public
plaza that links the hotel with the tower’s recessed lower levels.
This design solution minimises the ground stress impact on the
tunnel when compared to a typical high-rise building with a core
wall structure and deep pile foundations. Ultimately resulting in
a light filled, open-plan internal workspace, this design is highly
distinctive in the Australian commercial tower landscape.

RETAIL AT GROUND LEVEL
14 LEVELS ROOFTOP SKY GARDEN

The building also features a picturesque rooftop Sky Garden
and restaurant on level 14 that capitalises on inner city
vistas with surrounding landscaped seating areas. Offering
basement parking for 101 cars, an end-of-trip-facility with 108
bike racks, 380 lockers and associated amenities, Jubilee
Place is working to support alternative modes of transport to
achieve a net zero emissions future.
The Jubilee Place project is targeting 6 Star Green Star
Design and As Built, Gold WELL Building Standard Rating,
5 Star NABERS Energy Rating and a PCA A-Grade Building.
The employment of the Environmentally Sustainable Design
(ESD) solutions improves not only the impact of building
construction but also the performance characteristics of
the building to ultimately better the health of occupants
and reduce the environmental impact. Final certification of
these ESD items will be achieved within the DLP period after
practical completion.

101 /108
BASEMENT PARKING SPOTS
AND BIKE RACKS

6
5
5

STAR GREEN STAR RATING

STAR NABERS RATING

STAR GOLD WELL BUILDING RATING

“I really consider this project as a
landmark for the new BESIX Watpac.
It’s complex, it’s logistically challenging,
it’s engineering-led, all the structure had
to be optimised and all the movement
during the erection had to be simulated.
After all of this, none of the structural
elements had to be re-machined so the
engineering was really great.”
JEAN-POL BOUHARMONT,
EXECUTIVE CHAIRMAN OF BESIX WATPAC
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WURUN SENIOR CAMPUS, MELBOURNE, AUSTRALIA

BUILDING AN EDUCATION PRECINCT
REMOTELY IN A TIME OF COVID-19
IN 2021 BESIX WATPAC TEAM DELIVERED THE
SIX STOREY, WURUN SENIOR CAMPUS ON TIME
FOR SCHOOL TERM 1 2022 AND ON BUDGET
IN THE GROWING INNER-CITY SUBURB OF
FITZROY IN MELBOURNE AUSTRALIA, BY USING
ITS ENGINEERING-LED APPROACH AND VIRTUAL
COLLABORATION SOFTWARE.

Forming part of the Gasworks redevelopment in Fitzroy North,
BESIX Watpac has delivered the state-of-the-art, Wurun
Senior Campus with capacity for 650 students during one
of the toughest construction environments in recent history.
In response to the Covid-19 pandemic, the Australian and
Victorian Government imposed tough new safety standards
and social distancing procedures during 2020-21. However,
BESIX Watpac was able to overcome these challenges
to deliver its project on-time for school term 1 2022 and
on-budget by implementing a range of new and innovative
remote communication and tracker technologies.
The Wurun Senior Campus is now Victoria’s newest and
largest vertical school and includes five levels of learning
spaces and facilities for different departments plus bicycle
storage, offices, two stacked indoor sports courts, and an
Amphitheatre with performing spaces. Additionally, tiered
rooftop terraces provides students with outdoor recreation
areas and a third sports court.
BESIX Watpac worked with the Victorian School Building
Authority (VSBA) to create a solution that accommodates
not only for a full range of current education practices, but
also one that considers the future of combined virtual and in
person learning. Additionally, during the tender negotiations
a series of value engineering items were identified and upon
award were implemented to achieve both cost savings for
the client and an expedited delivery program. An example
of these changes includes the adjustment from a concrete

structure to a composite steel and concrete structure and
the elimination of gas from the building to achieve a more
sustainable and safe solution.
Finally, the site has been parceled to allow for the
construction of a potential future multilevel Sports Centre as
part of a separate process that is yet to be identified. The
design allows the school to be constructed and operated
independently of the future Sports Centre, although
service provision and possible connectivity with the future
development has been considered and some provisions have
been made accordingly.

Project details

WURUN SENIOR
CAMPUS
Location
Fitzroy Gasworks, Melbourne, Victoria
Client
Victorian School Building Authority
Contract type
Design and Construct
Construction Period
2020 – 2021
Contract value
71.5 million Australian dollars

Innovation
The engineering-led team saw the opportunity
to change the structural design from a
concrete structure to a composite steel and
concrete design. This added a financial and
program benefit and delivered value for
money for the client.
This project used OpenSpace, a 360-degree
photo software, throughout the design and
construction process, allowing for remote
collaboration and detailed documentation of
project construction progress.

“Using OpenSpace has been a game
changer for us. The way we’ve been
able to complete the design and how
the delivery team have been able to
do the works under these (Covid-19)
constraints has been amazing.”
MICHAJA RUTTEN, BESIX WATPAC PROJECT MANAGER
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RAINWATER DRAINAGE AND STORAGE
TUNNEL AND PUMPING SYSTEM IN DUBAI
WATER IS THE ESSENCE OF LIFE. IT IS RARE AND PRECIOUS... AND UNTAMEABLE. IN DUBAI, IT WAS
NOT UNCOMMON IN THE PAST TO SEE NEIGHBOURHOODS SHUT DOWN AND ALL TRAFFIC PARALYSED
FOLLOWING SUDDEN VIOLENT RAINSTORMS. THE MUNICIPALITY OF DUBAI, WHICH HAS GREAT
AMBITIONS TO MAKE DUBAI A SMARTER AND MORE SUSTAINABLE CITY, HAS THEREFORE DECIDED TO
PROVIDE ITS CITY WITH A ROBUST RAINWATER STORAGE TUNNEL TO MANAGE THE CONSEQUENCES
OF HEAVY RAINFALL ON ITS EXPANDING URBAN DEVELOPMENT. THIS REVOLUTIONARY TUNNEL,
COMMISSIONED IN DECEMBER 2021, AND ITS SECONDARY NETWORK WILL EVENTUALLY DRAIN
NEARLY 40% OF DUBAI'S OVERALL URBAN AREA.
BESIX-SIX CONSTRUCT, TOGETHER WITH ITS PARTNER PORR, DESIGNED AND BUILT THIS RAINWATER
DRAINAGE AND WATER PUMPING SYSTEM. IT INCLUDES A TUNNEL 10 KILOMETRES LONG, 11 METERS
IN DIAMETER AND DUG SOME 40 METERS BELOW SEA LEVEL. IT IS PUNCTUATED BY 4 ACCESS SHAFTS
22 METERS IN DIAMETER AND JUST AS MANY CONNECTION CHAMBERS. GEOGRAPHICALLY, IT BEGINS
IN THE AREA OF THE WORLD EXPO SITE WITH A SECONDARY NETWORK OF MICRO-TUNNELS THREE
KILOMETRES LONG WITH FIVE INTERMEDIATE CHAMBERS. IT ENDS 10 KILOMETRES FURTHER ON, IN
THE SEA, AT THE PORT OF JEBEL ALI.

After 60 metres, the tunnel was long enough to have the
famous tunnel boring machine assembled in the tunnel. The
100-metre tunnel boring machine began by digging into the
rock with its cutting wheel at the front, at a planned rate of
20 metres every 24 hours. As the digging continued, the
tunnel boring machine moved forward and laid prefabricated
segments. Assembled in a ring, they formed the walls of
the tunnel. “Each ring was made up of eight segments. We
installed no fewer than 42,500 of them”.

40%
TERRITORY OF THE CITY DRAINED BY THE
TUNNEL AND ITS SECONDARY NETWORK

1 million m3

BALANCE SHEET
“Our colleagues are proud to have delivered this state-ofthe-art infrastructure which is needed for the comfort of a
growing residential and economic community.” It was not an
easy project; it was disrupted by the pandemic, unforeseen
geological conditions, challenges of coordinating interfaces
between civil engineering works and those of the tunnel boring
machine, which are linear in nature and allow little flexibility.
“But the balance sheet is largely positive, this tunnel is state of
the art and will serve the community for over 100 years. Not
to mention our personal goal of zero accidents,” Sébastien
emphasises. “Underground work with deep access shafts
are inherently sensitive areas. Risk analysis, regularly tested
emergency procedures, a survival chamber on board the
tunnel boring machine and frequent evacuation drills mean
that we have done everything possible to make sure our
employees are safe. In the end, we didn't have a single workstoppage accident during the three years of construction the
site underwent,” says Sébastien proudly.

VOLUME OF SAND AND ROCK EXCAVATED
DURING THE WORK

170,000 m³
REINFORCED CONCRETE USED IN THE
TUNNEL AND SHAFTS

A LAB-LIKE DESIGN

DESIGNED TO BE ‘AS YOU GO’

The tunnel’s hydraulic design, shafts and connecting
chambers was first analysed in depth in the laboratory.

“We used the sequential excavation principle, which is
based on accurately monitoring the terrain to optimise the
various excavation techniques depending on the type of
soil encountered as the digging progresses. In short, it is
the geology of the terrain that determines the ‘as you go’
methods and pace of work!” Sebastien explains. This method
was also used to define and dimension the anchoring system
for the bottom slabs (numbers, dimensions and geometry).

“Based on the design and its parameters provided by the
client, we carried out 3 D modelling on the computer and
scale models in a laboratory specialising in hydraulics. We
generated water and air displacements in the tunnel and
shafts, with heavy or light turbulence and at different speeds.
These tests meant that we were able to measure the effects
of pressure, flow rate, flow variations, etc. on the different
structures and ultimately gauge them – because the tunnel
had to be able to absorb up to 6.5 million cubic meters of
water. The modelling meant that we were able to design
infrastructure improvements and achieve better operational
results,” explains Sébastien Reyns, Project Manager at
BESIX-Six Construct.
An example? The tunnel has been designed in such a way
that water flows through it by gravity, thus eliminating the
need for pumping sub-stations. A great way of saving of time
and resources.

“We started digging using excavators with telescopic arms,
working from the edges of the shaft. They dug down to about
-8 metres.” From there, the excavators were lowered to the
bottom of the shaft. Excavation work continued up to -45
meters; the spoil was removed by winched container, at a
rate of 10 cubic metres every six minutes. “Orchestrating
the logistics of rotation 24 hours a day, 7 days a week was a
constant challenge.”
Once the shaft had been dug, work began on drilling the
tunnel. “We started digging the first 60 metres of the tunnel
sequentially using the NATM (New Austrian Tunnelling
Methodology) principle in order to give enough space to
the tunnel boring machine being used to drill the rest of
the tunnel. After excavation, the walls were reinforced with
shotcrete combined with wire mesh reinforcements and steel
arches.”

0
ACCIDENT WITH WORK STOPPAGE DURING
THE CONSTRUCTION PERIOD

100 metres
LENGTH OF EACH TUNNEL BORING
MACHINE

Project details

DEEP TUNNEL
STORM WATER
SYSTEM
Location
Dubai, UAE
Client
Dubai Municipality
Partner
PORR
Contract type
Design & Build
Construction period
2017 – 2020
Contract value
354 million US dollars
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BESIX PARTICIPATES IN THE GROWTH
OF THE BRUSSELS REGIONAL
EXPRESS NETWORK
IN 1834, BELGIUM WAS THE FIRST COUNTRY ON THE EUROPEAN CONTINENT TO START
DEVELOPING A STEAM RAILWAY NETWORK. THE FIRST RAILWAY LINE, INAUGURATED IN 1835,
COVERED THE 21 KILOMETRES BETWEEN BRUSSELS AND MECHELEN. SINCE THEN, THE BELGIAN
RAIL NETWORK HAS GROWN CONSIDERABLY, WITH SOME 3,602 KILOMETRES IN SERVICE TODAY.

THE RER AS A SOLUTION TO
MOBILITY PROBLEMS
The Brussels Regional Express Network (RER) is an
additional rail network, still under development, which
offers new possibilities for fast connections and increased
frequency within a radius of 30 kilometres in and around
Brussels.
As the capital of Europe, Brussels attracts huge numbers
of commuters every day. Many national and European
institutions are established there, and many companies have
their headquarters there. Several hundred thousand individual
motor vehicles therefore converge on the city every day,
generating major problems of mobility and pollution.
However, a large proportion of these daily commuters live
in the territory covered by the future RER. Its objective is
therefore to respond to these growing problems that lead
to the saturation of public space by improving travel to
and within the city, in addition to existing public transport
networks.

REGIONAL EXPRESS NETWORK
WATERLOO, BELGIUM

OPTIMISING THE EXISTING NETWORK
Most of the RER follows (or will follow) the route of existing
railway lines. However, the increase in frequencies and users
requires major infrastructure works – which is where BESIX
has been involved for many years. “Infrabel, the company
managing Belgium’s rail infrastructure, regularly puts out calls
for tender for this work: BESIX responds to many of these.
Sometimes we win, sometimes we lose”, Jean-François Rijs,
project manager at BESIX tells us with a smile.
“Whether the job is to widen the lines from two to four tracks,
to (re)build the road bridges spanning the widened tracks, to
build additional stopping points or redevelop existing stations,
or again to install sound barriers: we have all this expertise in
house along with the appropriate subcontracting networks.”
In addition to civil engineering, BESIX Group can also
provide skills in deep foundations through subsidiary Franki
Foundations, as well as railway equipment installation via
subsidiary BESIX Unitec. “A one-stop shop approach that we
try to play in our favour as much as possible”, Jean-François
adds.

CLOSE-UP ON WATERLOO
Waterloo, a town of 30,000 inhabitants south of Brussels,
is located on the busy Charleroi-Brussels railway line. Laid
in 1843, this line has only two tracks and many sections are
still limited to 60 km/h. The RER will in particular increase the
speed on these sections, while the change to four tracks will
allow the high-frequency RER trains on separate tracks.

A 15 KM CONSTRUCTION SITE
“On this kind of project, you work at different points strung
along the line: here widening a railway bridge over a road,
further on pouring foundations for catenary gantries, and
further down the line building reinforced trenches for the
noise barriers. In short, you’re working on a spread-out and
fragmented site, involving different interventions, each with
precise and varied techniques. It’s a challenge because you
have few opportunities to standardise your working methods,
but it's also an opportunity to put to use our wide range of
our expertise.”
Mastery of these different technologies, in both civil
engineering and equipment, is one of BESIX's strengths. “Our
schedule was spread over two and a half years, including
one year working systematically at night, when rail traffic was
minimal. Working in an urban environment also forced us to
adapt our techniques to minimise nuisance to local residents.”

TENSIONS IN THE CHAIN
Despite BESIX’s ample experience in this type of civil
engineering work, the project was nevertheless marked
by a number of delays. The pandemic with its well-known
effects seriously slowed down work in 2020-2021. Following
that, tensions in the materials supply chain aggravated the
situation. “We really felt how much supply chains were under
pressure. For example, deliveries of steel were delayed. It’s
like a lead weight that slows down the whole chain” JeanFrançois tells us again. “But that’s behind us now. Our civil
engineering work is completed, it’s now up to the railway
authority to manage the laying of ballast and tracks.”

0
NUMBER OF ACCIDENTS RESULTING
IN WORK STOPPAGE OVER THE ENTIRE
DURATION OF THE PROJECT

1
WEEKEND WHEN THE LINE WAS
INTENTIONALLY CUT FOR 56 HOURS TO
ALLOW A NEW CORRIDOR TO BE PUSHED
UNDER THE TRACKS

220
NUMBER OF NIGHTS DURING WHICH WORK
TOOK PLACE SO AS NOT TO (EXCESSIVELY)
DISRUPT RAIL TRAFFIC

20
DIFFERENT ENGINEERING STRUCTURES IN
DESIGN & BUILD

8
DIFFERENT RETAINING TECHNIQUES USED

200
CATENARY GANTRIES

LAST WORD
“Working in a railway environment is inherently a difficult
operation, requiring constant attention. On each part of the
construction site, we had colleagues whose sole task was to
monitor the rail traffic, day and night, in close collaboration
with our client, to ensure the safety of their colleagues
working close to the tracks. We are extremely proud to have
completed this three-year project without any accidents
resulting in work stoppages. Safety first, all the time,”
concludes Jean-François.

Project details

BRUSSELS REGIONAL
EXPRESS NETWORK
Location
Waterloo, Belgium

Two lots were awarded by Infrabel to BESIX in 2018. “Our
contracts were spread over a 15 km section of railway line,
including widening of the track base to four tracks over a 3
km section, constructing 3 km of varied retaining structures,
widening of a railway bridge, building a new corridor under

Client
Tuc Rail, Infrabel

the tracks, demolishing the old station blocking the new
route, building the new Waterloo station and platforms, as
well as numerous railway works related to the civil engineering
work, like installing catenary gantries and building the
corresponding foundations,” explains Jean-François. “Finally,
various finishing works completed this project, like installing
acoustic panels and the new platform equipment, and
enhancing accessibility for passengers with reduced mobility.”

Construction period
2018 – 2021

Contract type
Design & Build (60%) / Build only (40%)

Contract value
39 million euros for the two lots

81

82

BESIX Activity Report 2021

BESIX at a glance

Creating value

Our people

GLOBAL EXPERTISE

Business review

Entities in Europe

BESIX finance

83

Infrastructure

THEEMSWEGTRACÉ: ACCOMMODATING
THE GROWTH OF RAIL TRANSPORT TO
THE PORT OF ROTTERDAM
IMPROVING THE ACCESSIBILITY OF THE PORT OF ROTTERDAM TO THE EUROPEAN
HINTERLAND, THAT WAS THE AIM OF THE NEW THEEMSWEGTRACÉ IN THE NETHERLANDS.
THREE YEARS OF HARD WORK AND GREAT TEAMWORK LATER, CAPACITY HAS BEEN MORE
THAN DOUBLED AND THREE MONTHS AFTER IT WAS PUT IN USE, ALREADY 10,000 TRAINS
HAD RUN OVER THE NEW RAILWAY LINE. MISSION ACCOMPLISHED!
In the port of Rotterdam, all sorts of traffic come together,
including car, train and maritime traffic. This frequently results
in a number of obstacles throughout the port, for example at
the Caland Bridge which gives access to the Brittanniëhaven.
Before, that vertical lift bridge had to open multiple times a day
for freight ships to sail through, which meant that all traffic on
the bridge, including train traffic, was interrupted each time a
ship had to pass. As rail freight transport is expected to only
grow in the coming years, this point was increasingly becoming a bottleneck.
To solve this bottleneck and to increase the port’s capacity, a new railroute was created with the Theemswegtracé,
a four-kilometre long elevated railway viaduct, including two
metal arch bridges. To realise this ambitious infrastructure,
the client, Port of Rotterdam Authority, called in the help of
the SaVe consortium, consisting of BESIX Nederland, Mobilis,
Dura Vermeer, Hollandia and Iemants.
Thanks to the new line, trains are no longer obstructed by
shipping, which leads to a better traffic flow between the port
of Rotterdam and the European hinterland. Capacity has more
than doubled, with now 230 trains instead of 90 trains being
able to pass every day. On top of that, time is saved and CO2
emissions and noise pollution are reduced.

TEAMWORK MAKES THE DREAMWORK
In only three years’ time, the partners rerouted the existing
railway line and built a whole new one. “That is indeed a fast
pace,” acknowledges Dieter Behaeghel, project manager at
BESIX Nederland. “Especially if you take into account the different challenges we had to tackle.” The Theemswegtracé is
located right in the middle of the port of Rotterdam, an environment that is in constant motion day and night. Especially
in terms of planning the works, this was challenging. Not only
did the surrounding companies have to be accessible at all
times, the partners also had to take into account the different
sorts of traffic coming together, such as train, car and maritime traffic. Coordination with all stakeholders, e.g. ProRail,
Rijkswaterstaat, the harbour master and lock keepers, was
thus key.
Apart from the many stakeholders, the partners also had the
challenge of building over and near public infrastructure and
vulnerable environmental elements, such as the petrochemical industry and a complex network of cables and pipelines.
However, thanks to the good relationship between the partners, as well as with the client, works went well and the project was delivered on time.
“Our aim was to always start the works safely and well prepared. We created a BIM model for the whole project in 4D, in
which we combined 3D with planning. Through this, we could
detect problems in advance, for example with crane set-ups
and the transportation of large construction elements,” continues Dieter. The combination of the right technical knowhow
and BIM expertise of the partners guaranteed the success of
the project.
Covid-19 also tried to throw a spanner in the works. Just
before the first arched bridge was planned to be brought
in its final position, which was one of the biggest technical
highlights of the project, the crisis broke out. This resulted in
great uncertainties and up until one week, it wasn’t sure if the
operation could go through. But again, thanks to the great
teamwork between the teams and partners, this hurdle was
overcome as well.

Project details

THEEMSWEGTRACÉ
Location
Rotterdam, The Netherlands
Client
Port of Rotterdam Authority
Contract type
Design & Build
Construction Period
2018 – 2021
Total contract value
162 million euros

“We are very proud of the
Theemswegtracé and had a
pleasure working together with
both the partners of the SaVe
consortium, as well as with the
client Port of Rotterdam. The SaVe
consortium stands for Samen
Verbinden (Connecting Together)
and that’s exactly what we did.
Connecting together goes hand
in hand with great teamwork
and respect for the relationship.
Together, we formed a great team
and despite the outbreak of the
coronavirus, we managed to
successfully bring this project to an
end.”
DIETER BEHAEGHEL,
PROJECT MANAGER AT BESIX NEDERLAND
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POWERING UP CAMEROON

DAM AND HYDROELECTRIC POWER PLANT, NACHTIGAL,
CAMEROON

SETTING UP CAMP ALONG THE SANAGA RIVER
Located in the middle of the jungle on the Sanaga River,
setting up the project site, living quarters and site installations
was an enormous challenge. “The first phase of this project
was doing the mining works and rock excavation works to
free up space on the project site. The surface area is massive.
Its 18 km² correspond to 2,500 football fields. Up until
today, drone pictures have been extremely helpful to us to
keep track of the entire site, because of the sheer size of it”,
explains Brecht. The location of the site is equally challenging.
“A big part of the project is situated right in the middle of an
active river, which imposes two main constraints. First off,
there is the seasonality of the river that must be considered.
Cameroon has dry and rainy seasons. During the dry season,
the water that flows through the river is approximately 700 m³
per second, which is about 17 times the river Scheldt, but
during the rainy season, it shoots up to 2,000, even 3,000 m³
per second! Secondly, we had an ecological constraint. We
had to maintain a flow of 40 m³ per second in the left branch
of the river to assure the continued existence of algae on the
rapid rocks. To do this, we left a hole in the side of the main
dam during the first construction phase, while constructing
phase 2 of the dam.”

FOR MANY YEARS, CAMEROON’S NATIONAL ELECTRICITY SUPPLY WAS NOTORIOUSLY
UNRELIABLE. REGULAR POWER CUTS WERE A PART OF DAILY LIFE FOR MANY
CAMEROONIANS. SINCE 2010 THE COUNTRY HAS BEEN HEAVILY INVESTING TO REMEDY
THIS. WITH AN ESTIMATED 23,000 MW HYDROELECTRIC PRODUCTION CAPACITY,
CORRESPONDING TO THE SECOND LARGEST HYDROELECTRIC POTENTIAL IN AFRICA,
HYDROELECTRIC INDUSTRY IS AT THE HEART OF THEIR DEVELOPMENTS. IN A REMOTE
REGION, ABOUT 65 KM NORTH OF THE CAPITAL CITY YAOUNDÉ, BESIX HAS BEEN
WORKING ON THE NACHTIGAL HYDROPOWER PLANT, IN COLLABORATION WITH TWO
PARTNERS: NGE CONTRACTING (FR) AND SGTM (MA), SINCE IT WAS AWARDED THE
CONTRACT IN 2018. ONCE FINISHED, THE 420 MW PRODUCED BY THE PLANT WILL
ACCOUNT FOR 30% OF THE TOTAL INSTALLED POWER CAPACITY IN CAMEROON.

Project details

NACHTIGAL
HYDROPOWER
PLANT
Location
Nachtigal, Cameroon
Client
Nachtigal Hydro Power Company (NHPC)
JV Partner
NGE Contracting and SGTM
Contract type
Design & Build
Construction period
2018 – 2024

DAMS, AN ARTIFICIAL CANAL,
AND A POWERHOUSE
The Nachtigal hydropower plant comprises two roller
compacted concrete dams, of 1.3 km and 0.5 km
respectively, a 3.4 km long and 25 m deep artificial canal and
a powerhouse with seven 60 MW turbines to generate power.
The two dams funnel the flow of the Sanaga River into the
canal. The canal brings the water from the upstream side of
the Nachtigal rapids downstream to the powerhouse where
the combined level difference will generate electrical energy.
Afterwards, an 800 m long tailrace channel sends the water
back into the Senega river. The client, Nachtigal Hydropower
company (NHPC) exists of EDF, the International Finance
Corporation, Stoa Infrastructure and Energy, Africa 50 and
the Government of Cameroon, who all funded the project.
“The project is one of the biggest public-private partnerships
in Africa,” explains Brecht Indekeu, Technical Manager at
Nachtigal.

WORKING AROUND THE RAINY SEASON

Working through Covid-19
While working in such a remote region seems like an
advantage during the Covid-19 pandemic, Nachtigal
experienced its own set of challenges. During times when
national lockdowns were enforced, the site kept its staff
grounded within site boundaries. “We lived together for
months on end. That can be tough, but luckily the terrain
is huge, allowing us to find ways to entertain ourselves
by running or even playing golf. More challenging were
the logistic constraints because air traffic shut down, and
the travel bans which made it impossible for Moroccan
colleagues or European teams with specific expertise to
come to site. We also rely heavily on special imported
materials that are needed during the dams’ construction,
which meant that we faced great challenges at times when
maritime transport options where limited or inexistent.
Thankfully BESIX has enough expertise in-house to find
adequate solutions to move the project forward during
these challenging times.”

To build the second phase of the dam, the site team built
coffer dams, allowing them to pump the construction area
dry to do the concrete works. “A temporary diversion is
needed to be able to close the final river arm and construct
the last part of the dam. Once the dam is finished, we will
close off the diversion and the water will only be able to flow
through the radial gates, over the labyrinth spillway of the
dam or into the canal, right up to the powerhouse water
intake.” From the powerhouse intake, the team constructed
formworks where a hydraulic transition is made between a
square and a round surface. The round surface connects
to the penstocks, which are steel tubes with a diameter of
5.6 m going down the slope and guiding the water into the
powerhouse equipped with the turbines. “The powerhouse
is not just built on a surface, but buried inside it. We had to
do 1.3 million cubic metres of mining to make room,” clarifies
Brecht. “All this mining meant we had tonnes of raw material
available to us. We reuse it by installing a crusher plant on
site. This plant produces aggregates for concrete production,
roller compacted concrete production and the asphalt for the
waterproofing of the canal. In addition to the crusher plant,
we also have three concrete batching plants, two asphalt
plants, a cut and bend workshop and carpentry on site.
This is possible because the site is large enough to be able
to stock materials on site. This has saved us both time and
money that would otherwise be lost on transport and external
materials. This lower dependency on external transport also
proved its value when global transport was halted due to the
Covid-19 pandemic.”
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Marine Works

IMPRESSIVE QUAY WALL
COMPLETES LARGEST DOCK
OF PORT OF ZEEBRUGGE
A QUAY WALL OF 1,071 M, A DIAPHRAGM WALL OF 35,000 M² AND 80,000 M³ OF CONCRETE…
THESE ARE SOME OF THE IMPRESSIVE NUMBERS THAT APPLY TO THE NEW QUAY WALL THAT
BESIX BUILT WITH ITS SUBSIDIARY FRANKI FOUNDATIONS FOR THE PORT OF ZEEBRUGGE. A
TECHNICAL FEAT, BUT ONE THAT’S RIGHT UP THE COMPANIES’ ALLEY.

“This quay is without doubt
the result of the good
collaboration between BESIX
and Franki Foundations. The
companies are part of the
same Group and because of
the open culture on site, we
have been able to make the
right choices and bring this
project to a successful end.
Let’s get on with the next
1,000 m of quay!”
JAN BAUWENS, PROJECT DIRECTOR AT BESIX

The new extension was the last missing piece to complete the
Southern Canal dock, which is now the largest dock of the
port. With this realisation, BESIX Group once more contributes
to the port’s status of the largest vehicle handling port in the
world.

TECHNICAL FEAT
© Vlaamse Overheid - Patrick Van Hopplinus

MISSING LINK
In the light of an increase in vehicle handling in 2019, the Zeebrugge Port Authority decided to build additional infrastructure
in the inner port. More specifically, they wanted to extend the
Bastenaken quay and connect it to the reverse quay at the
dock’s end. To realise this 1,071 m long extension, they called
in the help of BESIX and Franki Foundations.

BESIX and Franki Foundations are both part of BESIX Group
and have already gained an extensive experience in marine
works. On top of that, they are no strangers to the port of Zeebrugge. “BESIX helped to rebuild the port in the aftermath of
the Second World War and constructed breakwaters, quays,
jetties, storage areas and the Pierre Vandamme lock. More
recently, over the last 10 years, we built the OCHZ quay wall
and the Hanze Terminal,” says Jan Bauwens, project director
at BESIX. Franki Foundations as well already has a number of
quay walls to its name in the port.

Although the partners were already widely experienced, building a quay wall like this one always poses a number of challenges. Especially the nature of the soil, consisting of a dense
layer of sand with many obstacles, was a challenge. Because
of this, the use of heavier equipment was required and quite
a lot of technical adaptations had to be made to get through
that layer of soil.
Furthermore, the high water level forced the teams to raise
the platform to build the diaphragm wall. Normally, water is
drained to build the wall, but that wasn’t an option here as the
ground water level of the nearby nature reserve, the Dudzeelse
Polder, had to be preserved. As a result, the diaphragm wall
became 3.5 m deeper than a traditional one would be and
now reaches a depth of 33 m.

Project details

QUAY 1,071
Location
Zeebrugge, Belgium
Client
Maatschappij van de Brugse
Zeehaven
Type of contract
Build
Construction period
2019 – 2020
Contract value
23 million euros

88

BESIX Activity Report 2021

BESIX at a glance

Creating value

Industry

FLYING HIGH IN ADELAIDE
BESIX WATPAC HAS DELIVERED A SLICK NEW AIRPORT EXPERIENCE FOR
ADELAIDE VISITORS AND COMMENCED WORK ON A NEW EXHIBITION SPACE FOR
ONE OF THE MOST IMPORTANT PIECES OF AUSTRALIAN PIONEERING AVIATION
HISTORY.

The Adelaide Airport Terminal Expansion (TEX) project
upgrade works involved the expansion of the international
inbound passenger processing and baggage claim facility,
international arrivals duty free and passenger and immigration
facilities, retail tenancies and the international gate lounge and
duty-free areas.
BESIX Watpac also delivered a new retail concourse with passenger facilities and amenities, international airline lounges,
landside works and airside fencing, civil works, landscaping
and construction of entry roadways.
This project was a living and breathing alliance-style contract
delivered in close collaboration between BESIX Watpac and
Adelaide Airport Limited. This partnership approach was crucial in managing works within the live environment of a major
airport and resulted in no impact on public spaces or the flight
program.
It was also the key element in the project being delivered three
months ahead of schedule and under the project budget. Our
strong culture of safety embedded on site was demonstrated
by our zero lost time injury record across an almost threeand-a-half-year program. The project has provided a boost

to the local economy with 75 per cent local participation - a
testament to the company's strong local networks and commitment to engage local contractors.
Delivering on time and under budget, has been a key factor
in securing ongoing works at the site and BESIX Watpac is
now in the preliminary stages of constructing a stunning new
exhibition space at Adelaide Airport for the historic Vickers
Vimy, the first aircraft to complete the journey from England
to Australia.
The Vickers Vimy is still considered a remarkable aircraft for its
time, powered by twin Rolls Royce engines, the open cockpit
Vimy completed the 17,910 kilometre journey from the UK to
Australia at an average speed of 137 kph. After more than two
decades of service, the airplane was retired for display in the
Adelaide Airport.
The new exhibition space currently under construction will see
the Vimy relocated from a standalone building at the Adelaide
Airport to a climate-controlled location in the new terminal.
The plane will be moved a total of 2.1 km into the new terminal
and is expected to be relocated later in 2022.

“The extension of our
contract to include the
Vickers Vimy exhibition space
is an extremely important
project for the preservation
of a remarkable piece of
Australian aviation history
and it’s a great way for
BESIX Watpac to complete
the Adelaide Airport Terminal
expansion.”
AL CROSBY,
BESIX WATPAC MANAGER SOUTH AUSTRALIA

Project details

ADELAIDE
AIRPORT
TERMINAL
EXPANSION
Location
Adelaide, Australia
Client
Adelaide Airport Limited
Contract type
Design & Construct
Construction Period
2018 – 2022
Total contract value
200 million Australian dollars
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Concessions & Assets

A PIONEERING PPP
IN THE MIDDLE EAST

35 years
O&M CONTRACT DURATION

927 mio USD
TOTAL DEBT

IN JUNE 2021, BESIX AND ITS PARTNERS CLOSED THE FINANCING OF THE WARSAN (DUBAI) WASTE-TOENERGY PROJECT, AN IMPORTANT MILESTONE, INCLUDING FOR THE UAE, AS IT SETS A PRECEDENT FOR
LARGE PPPS BY DUBAI MUNICIPALITY. THE PROJECT IS ALSO A KEY ELEMENT OF BOTH DUBAI’S 2050
CLEAN ENERGY STRATEGY AND ITS GOAL OF ZERO WASTE TO LANDFILL BY 2030. WITH DUBAI WASTE-TOENERGY, BESIX HAS DEMONSTRATED ITS ABILITY TO SUPPORT PUBLIC AUTHORITIES FROM A TO Z IN THE
REALISATION OF THEIR STRATEGIC AMBITIONS: THE GROUP PARTICIPATED IN THE CONCEPTUALISATION,
DESIGN, AND FINANCING OF THE PLANT, IS NOW BUILDING IT, AND WILL CO-MANAGE ITS OPERATIONS
AND MAINTENANCE FOR 35 YEARS. WHEN COMPLETED, THE PROJECT WILL BE ONE OF THE WORLD’S
LARGEST AND MOST TECHNOLOGICALLY ADVANCED WASTE-TO-ENERGY FACILITIES.

1.9 mio tonnes
MUNICIPAL WASTE PROCESSED/YEAR

200 MW
ELECTRICITY GENERATION

64.9 mio tonnes
NET REDUCTION IN CO2 EQUIVALENT
LANDFILL EMISSIONS

THE PROJECT RATIONALE
The plant is designed to process 1.9 million tons of municipal
waste per year, producing approximately 200 MW of electricity
through incineration. This electricity will be delivered by the project
developers’ consortium to Dubai Municipality, which will use part
of it for its neighboring wastewater treatment plant and the rest
to Dubai Electricity and Water Authority via a dedicated power
purchase agreement to feed into the national grid.
The operations and maintenance of the plant are subject to a
35-year O&M contract with a company jointly owned by BESIX and
Hitachi Zosen Inova (HZI) that combines their proven track record in
managing state-of-the-art industrial facilities.
INCEPTION
The project started in 2017 as a tender from Dubai Municipality for
the design and construction of a waste-to-energy plant. “Together
with HZI, BESIX has accompanied Dubai Municipality from the
outset in the conceptualization of the whole project, which has
allowed us to tailor it to the exact needs of our client. This has been
an extremely effective collaborative effort, which has ultimately led
to this major concession contract,” explains Benoit Vadani, Vice
President Business Development for BESIX Middle East. The same
companies then carried out the complete design and engineering of
the plant. In addition to BESIX and HZI, Itochu, Tech Group, Dubai
Holding and DUBAL Holding joined the project as developers.
FINANCING
Project Finance International, a global reference, awarded the
project the title of ‘Deal of the Year 2021’ for the Middle East and
Africa. Total debt amounts to 927 million dollars, of which about half
is provided by Japan Bank for International Cooperation (JBIC) and
the rest by commercial banks including Standard Chartered, Société
Générale, KfW IPEX, Crédit Agricole, Siemens Bank, Sumitomo
Mitsui Banking Corp., and Mizuho Bank. Nippon Export Investment
Insurance (NEXI) provided a 380 million dollars loan insurance. “The
financing is an outstanding success. Despite the lack of physical
meetings due to Covid-19, and with stakeholders spread across
Europe, the UAE and Japan, we have established a remarkably
constructive way of working. Together, we have made possible a

concession project from scratch, setting a precedent and a broad
documentation for ambitious PPPs, including in other sectors,”
explains Peter Lembrechts, Head of Concessions & Assets for
BESIX Middle East.

50 %
REDUCTION OF WASTE DISPOSAL IN
LANDFILLS

A POSITIVE IMPACT ON CONSTRUCTION
The construction, carried out under an EPC contract by BESIX
and HZI, started in November 2020 and has continued at a steady
pace throughout 2021. This large-scale site requires up to 2,500
people simultaneously and 16 tower cranes, including the world’s
largest. The facility will consist of five processing lines that will be
delivered progressively in 2023 and 2024. At the end of 2021, the
construction was ahead of schedule.
“Being involved at all stages of the project, in its design, but also
in the development of how it will be operated in the long term,
has a direct impact on the efficiency of construction. We are
now benefiting from this full involvement and the resulting overall
coherence, which has also enabled us to prepare the work in
particular depth,” explains Peter Lembrechts.
SUSTAINABILITY
In addition to meeting UAE regulations, the project meets
international benchmarks, including World Bank and IFC
environmental, health and safety standards. “The environmental
compliance of the plant is particularly high. In terms of emissions,
it follows the European Directive 2010/75/EU, which is the world’s
most stringent standard in this area,” says Patrice Thomas, Head of
Business & Project Support.
Over its lifetime, the project will result in a total net reduction in
emissions of 64.9 million tons of CO2 equivalent compared to a
scenario of continued landfill disposal and equivalent electricity
generation from fossil fuel sources. “As we closed the financing, the
UAE and over 100 countries at the COP26 committed to reducing
their greenhouse gas emissions by at least 30% over this decade.
In the United Arab Emirates, our project will make a significant
contribution,” Patrice Thomas continues. The project will divert 50%
of Dubai's municipal waste from landfill to generate electricity, which
in turn is not generated by fossil fuels.

WARSAN WASTE-TO-ENERGY PROJECT, DUBAI, UAE

FIRST-CLASS TECHNOLOGIES
A key element is the technology used, which is advanced and
innovative in some areas. For example, the plant is a zero-liquid
project, which means that it will not produce industrial water effluent.
Its water supply will come from a nearby wastewater treatment
plant, which avoids the use of fresh water, while discharged water
will be recycled within the plant itself. Metals will also be recovered
from the incineration process, and residues from the flue gas
treatment process will be recovered and safely disposed of.
“The Dubai Waste-to-Energy project serves multiple objectives of
Dubai and the UAE. In terms of implementation and financing, it sets
a precedent that will play a direct role in the development of major
PPPs in the country and other Waste-to-Energy PPPs in the wider
region. It is also an environmentally exemplary plant, contributing to
the decarbonization of the economy, both through the technologies
it uses and by replacing landfill and the use of fossil resources to
generate electricity. Finally, it is a model of effective collaboration
between private companies and the public sector. BESIX is
extremely proud to be one of its key players from the beginning
...and for the next 39 years!” concludes Peter Lembrechts.

A growing portfolio of PPPs
The Waste-to-Energy project adds to BESIX's
rapidly growing portfolio of environmental PPPs
in the Middle East. This includes infrastructure for
municipal wastewater management, treatment and
valorisation, notably in Ajman via Ajman Sewerage
and SAFI, and in Abu Dhabi with the ISTP2 venture.
In addition to these projects, BESIX is actively
involved in the region's first Refuse Derived Fuel
installation in Umm Al Quwain, a sewage sludge
treatment unit for the production of sustainable
energy in Ajman and a unit for the transformation
of landfill gas into sustainable energy in Dubai.
More recently, BESIX has also started tendering for
social infrastructure PPP projects in the region (e.g.
schools, hospitals).
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Real Estate

ESPRIT COURBEVOIE, A NEW DISTRICT
IN LOUVAIN-LA-NEUVE CONCEIVED WITH
A STRONG SOCIAL AND SUSTAINABLE
APPROACH

“Beyond its environmental
qualities, Esprit Courbevoie
has a significant social impact.
It revitalises the Louvainla-Neuve station area,
reconnects several districts
of the city with its footbridges
and brings together diverse
profiles of residents, workers
and users.”
GABRIEL UZGEN, CEO BESIX RED

AN ENTIRELY NEW HUMAN-SCALE NEIGHBOURHOOD
IN LOUVAIN-LA-NEUVE
Esprit Courbevoie consists of the creation of an entire new district
in the heart of Louvain-la-Neuve in Walloon Brabant. Mainly known
for its university, Louvain-la-Neuve has evolved over the years into
a dynamic city going beyond its academic roots thanks to various
attractions such as the shopping complex l’Esplanade, the Aula
Magna Auditorium, theatres, museums, sport facilities, the Science
Park and its lake.
The Esprit Courbevoie-site is located on top of the roof slab of the
Regional Express Network (RER) car park of the city’s train station,
which became consequently the floor slab of the project.

Key features
Category: New Development
Project Type: Residential + Offices
Location: Louvain-la-Neuve, Belgium
Total area: 60,000 m2
Number of units: 505 residential units and 1
office building
Parking: 860 parking spaces
Other: 500 m2 retail area and 8,500 m2 offices
Delivery date: from Q2 2020 to Q2 2025
Final owner:
- Apartments: Private owners
- Office building: Befimmo
Developers: BESIX RED (50 %) and TP
Bâtiment (50 %)
Contractors: BESIX Group (Entreprises
Jacques Delens) and Thomas & Piron Bâtiment
Architects: Montois & Partners, Syntaxe,
R2 D2, CERAU, Atelier de l’Arbre d’Or

ESPRIT COURBEVOIE, LOUVAIN-LA-NEUVE, BELGIUM

WITH THE DEVELOPMENT OF THE 60,000 M²
RESIDENTIAL AND OFFICE PROJECT ESPRIT
COURBEVOIE IN LOUVAIN-LA-NEUVE, BESIX RED
CONSOLIDATES ITS POSITION IN THE WALLOON
REAL ESTATE MARKET.
CO-DEVELOPED WITH PARTNER TP BÂTIMENT,
ESPRIT COURBEVOIE OFFERS A DIVERSE RANGE
OF 500 APARTMENTS FOR APPROXIMATELY 1,250
NEW RESIDENTS, AND A 8,500 M² OFFICE BUILDING
ACQUIRED BY BEFIMMO IN 2021. A LARGE 1,5
HECTARE-PUBLIC PARK COMPLETES THIS NEW
DISTRICT AND CONNECTS IT TO THE ENTIRE CITY.
WELLBEING, SENSE OF COMMUNITY, SOCIAL
AND GENERATIONAL DIVERSITY, SOFT MOBILITY
AND STRONG ENVIRONMENTAL AND TECHNICAL
PERFORMANCES ARE PART OF ESPRIT
COURBEVOIE’S DNA.

Consisting of three phases, Esprit Courbevoie features ten buildings
providing a mix of housing ranging from studios for students and
young professionals to three-bedroom apartments and spacious
penthouses aimed at families and seniors. The district offers a 1.5
hectare park equipped with footpaths, several ponds and a small
bridge. The project is completed with spaces for retail & services on
the ground floors and an office building.

AN ATTRACTIVE OFFICE PROJECT FOR BEFIMMO
The 8,500 m² office building that can welcome nearly 900 workers has been bought by Befimmo, a Belgian real-estate investment
trust, in late 2021. The quality of the building and its environment
have already attracted Silversquare, an affiliate company of Befimmo
specialised in co-working, and the rest of the space will be rented
to N-SIDE, an innovative software consulting company in advanced
analytics.
“In the philosophy of ICÔNE in Luxembourg, we believe that well-designed and well-conceived offices, respecting the new hybrid way
of working and following ESG criteria will always find tenants”, says
Gabriel Uzgen, CEO BESIX RED.
The BREEAM Very Good-certified building will be delivered at the
end of 2023.

ENVIRONMENTAL PERFORMANCES AND SOCIAL
DIMENSION
Esprit Courbevoie features one passive residential building while all
other buildings deliver top energy performances and include thermal as well as solar panels. All the apartments meet the EPB-2019
requirements.
“Beyond its environmental qualities, Esprit Courbevoie has a significant social impact. It revitalises the Louvain-la-Neuve station
area, reconnects several districts of the city with its footbridges and
brings together diverse profiles of residents, workers and users.
As real estate developers, it is our responsibility to turn words into
deeds when it comes to ESG practices within our projects”, concludes Gabriel Uzgen.
Esprit Courbevoie is a commercial success, as the first phase of
the project is completely sold, and the second phase is already
50% sold. The last two buildings of the third phase are now being
designed and will be followed by a permit application.
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Real Estate

DUUO: A NEW LIVING EXPERIENCE
IN THE HEART OF LISBON

DUUO, A COMMERCIAL SUCCESS ON THE DOMESTIC MARKET

DUUO is a 33,900 m² premium residential condominium in the
city of Lisbon. Developed in partnership with its listed financial
partner La Compagnie du Bois Sauvage and designed in collaboration with Nuno Leónidas Arquitectos, DUUO is to become
one of BESIX RED’s reference projects featuring high-quality
architecture and a true living experience for its residents while
contributing to the revitalisation of the Praça de Espanha-district.

DUUO: A PLACE TO LIVE
“DUUO goes way beyond a residential development, it is a true
living experience. The wellbeing of our clients is always a major
focus in our developments, whether they are residential, offices
or retail”, emphasizes Gabriel Uzgen, CEO BESIX RED.
In addition to its strong concept, DUUO is strategically located
between Praça de Espanha and the University of Lisbon in the
Avenidas Novas neighbourhood - close to the city’s most famous
parks, hospitals, art and cultural venues and easily connected to
the airport as well as to the historic city centre.

DUUO, LISBON, PORTUGAL

AS PART OF ITS PAN-EUROPEAN DIVERSIFICATION
STRATEGY, BESIX RED CONTINUES TO SEIZE
OPPORTUNITIES IN CITIES CHARACTERISED BY A
STRONG SOCIO-ECONOMIC DYNAMISM SUCH AS
LISBON.
IN THE FIRST HALF OF 2021, AFTER OBTAINING
THE ARCHITECTURAL LICENSE, THE DEVELOPER
LAUNCHED THE COMMERCIALISATION OF DUUO,
ITS FIRST RESIDENTIAL PROJECT IN THE COUNTRY.

Key features
Category: New Development
Project Type: Residential
Location: Lisbon, Portugal
Total area: 33,900 m2
Number of units: 280 residential units
Parking: 420 parking spaces
Other: 1,140 m2 retail
Delivery date: Q4 2024
Final owner: Private owners
Developer: BESIX RED (50 %) and
Compagnie du Bois Sauvage (50 %)
Architect: Nuno Leónidas Arquitectos

The commercialisation of DUUO Phase I was launched
in May and encountered a great commercial success. At the
end of December 2021, 90 % of the DUUO apartments were
already pre-reserved. In only 48 hours’ time, over 50 % of
units at DUUO were reserved.
“We are very pleased to see that the majority of DUUO buyers
are Portuguese and mostly Lisboets. From a real estate development perspective, and especially since the financial crisis,
Lisbon has been lacking new and quality housing affordable
for Portuguese people. Our strategy in Lisbon has always
been to target the city ring where we could find opportunities
to develop projects for the middle to upper-middle domestic
market. Offering the local market qualitative real estate products focused on wellbeing is an important aspect of our ESG
commitment”, adds Nicolas Goffin.

Nicolas Goffin, Country Director at BESIX RED, explains: “In
recent years, the City of Lisbon has heavily invested in transforming Praça de Espanha into a family-oriented and connected

It is from their local office at Avenida da Liberdade in Lisbon that Nicolas Goffin and his team manage BESIX RED’s
activities in Portugal. He adds: “For DUUO, we surrounded
ourselves with leading local partners and advisors to share
expertise and co-create a project that fits in its environment
and brings value to the people of Lisbon. Our long-term goal
is to become an integral part of Lisbon’s economic landscape
and be recognised as a local player”.

green district with a five-hectare park, bicycle paths, new traffic
routes and leisure areas. With DUUO, we intend to participate in
the transformation and revitalisation of the larger neighbourhood”.

A LASTING RELATIONSHIP WITH FINANCIAL
PARTNER COMPAGNIE DU BOIS SAUVAGE

The 33,900 m² project comprises 280 residential units spread
over two condominiums of 140 apartments each which will be
developed in two different phases. Designed by the prestigious
Portuguese architects Nuno Leónidas Arquitectos, the two
DUUO-buildings are characterised by their U-shaped structure.
DUUO offers a diverse typology of spacious and bright apartments with large balconies serving as the extension of the living
space. The heart of the complex, an outdoor swimming pool
surrounded by a landscaped garden, adds a human and collective dimension to the concept. Additional amenities and services
available at DUUO include a gym, a polyvalent room where the
residents can work and organise private events, a smart delivery box service and cycle storage. Underground parking spaces
equipped with preinstallation of electric charging stations and
retail spaces in both properties complement the program.

DUUO consolidates the developer’s presence in Europe and is
also its second project jointly developed with stock exchangelisted partner La Compagnie du Bois Sauvage.
“Following Oxygen in Brussels, DUUO is our second project
managed in close collaboration with La Compagnie du
Bois Sauvage, and this time, outside of Belgian territory. It
reflects the solid confidence our partner has in our team and
expertise, not only within but also outside Belgian borders”,
explains Gabriel Uzgen, CEO BESIX RED.
The construction for DUUO Phase I is expected to start
in March this year for an estimated duration of 24 months.
The construction of Phase II is foreseen for the fourth quarter
of 2022 and the overall DUUO-project will be delivered by the
end of 2024.

