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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
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