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The 7th of May this year saw the official 
inauguration of the stretch of the Red 
Line Metro Railway running between 
the stations at Al Qassar and Al Wakra, 
bringing the number of stations to 13 of 
the 18 planned, for a total length of 40 
km. 
The infrastructure is part of a more 
comprehensive programme to mark the 
opening of the “Qatar 2022” world soc-
cer championships, which should see 
40 stations and four metro railway lines 
open to the public: Red Line, Gold Line, 
Green Line and Blue Line.
The aim is to complete the Red Line and 
a further two lines, the Green Line and 
the Gold Line, by 2020, while it will be 
2026 before the Blue Line is opened.
The Red Line is considered to be one 
of the main pillars of Qatar’s new inte-
grated transport system. This com-
prehensive infrastructure project also 
included the construction of pedestrian 
walkways and cycle lanes, a significant 

innovation for a country where cars are 
the most used means of transport. The 
aim of the programme of investments in 
the infrastructures is to reduce the num-
ber of cars on the roads and, as a result, 
reduce their impact on the environment.

WATERPROOFING IN A COMPLEX 
SITUATION
Also known as the Coast Line, the line 
consists of a stretch called the “Red 
Line North Underground”, a project that 
included the excavation of two tunnels 
running parallel in both directions. The 
North stretch has seven stations and 
the volume of soil excavated to con-
struct them amounted to 1,700,000 m3. 
Mapei was involved in the project right 
from the design stage, especially re-
garding its underground waterproofing 
requirements. In fact, the tunnels are 
below the water line and, at their lowest 
point, reach a depth of 36-42 m. The 
water is contaminated and has a high 
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The Doha Metro is a rapid transit system currently operational from May 2019 in Doha, Qatar's 
capital city. The metro system will be built in two phases: the first phase is the construction of 
three out of the four lines (Red, Gold, and Green) and 40 stations. These lines will be fully 
operational and to be open to the public by 2020. The future phases involve the introduction of an 
additional line (Blue) and the expansion of the existing ones, with more than 60 additional stations 
and the first expansion will be completed by 2026.

DOHA METRO, DOHA - QATAR

It has been a target project for Mapei since 
2014 to include into our growing list of 
prestigious project references in the region.

Four international construction company joint 
ventures have built Doha metro system:
•RED LINE NORTH: ISG joint venture (Salini 
Impreglio S.p.A.; SK Engineering & 
Constructing Co Ltd; Galfar Al Misnad 
Engineering & Constructing W.L.L)

•RED LINE SOUTH: Qatari Diar Vinci 
Construction JV (QDVS); GS Engineering & 
Construction Corp.; Al-Darwish Engineering 
W.L.L

•GREEN LINE: Porr Bau GmbH; Saudi Binladin 
Group Company Ltd; Hamad Bin Khalid 
Contracting Co. W.L.L.

•GOLD LINE: ALYSJ joint venture (Aktor S.A.; 
Larsen & Toubro Limited; Yapi Merkezi Insaat 
VE Sanayi Anonim Sirketi; Sezai Turkes Feyzi 
Akkaya Marine Construction; Al Jaber 
Engineering LLC)

The project consisted of the below packages: 
•The Red Line, also known as the Coast Line, 
runs for about 40 kilometers from Al Wakra in 
the south to Lusail in the north. The line also 
connects Hamad International Airport at 
Terminal 1 to the centre of the city. It has 18 
stations with the Legtaifiya Station allowing 
passengers to transfer over to the Lusail 
Tram.

•The Green Line runs east from Al Riffa to Al 
Mansoura in the west. Because it passes 
through Education City, the line is also known 
as the Education Line. There are eleven 
stations along this line.

•The east-west Gold (Historic) Line extends 
from Ras Bu Aboud to Al Aziziya. Eleven 
stations run along the Gold Line:

•The station Msheireb in the center of the 
metropolis already forms the accumulation 
point of the whole system. All lines meet 
here, 12 breakthroughs end at this mammoth 
station alone.

FINISHING (BUILDING & CERAMIC)

Mapei once more contributed during the 
finishing stage for installation of the flooring 
using ULTRATOP terrazzo for the main stations. 
The package was awarded to Imar, one of the 
leading companies in the region specializing in fit 
out. Based on our strong relationship with Qatar 
rail & being their preferred choice of products, 
Mapei ULTRATOP was selected for the main 
stations along with other products such as 
sealers, like MAPECRETE STAIN PROTECTION, both 
epoxy primers, PRIMER SN and finally ULTRATOP 

STUCCO. This system provided the project with 
the perfect solution for its varied & complex 
flooring needs.

One of the biggest challenges was the 
application of the glass chips within the 
Ultratop. Mapei performed a variety of tests 
including, slip and abrasion resistance to 
showcase its durability & high-performance 
properties.

The other challenge was the complicated 
design of the flooring including the installation 
of aluminum strips. The careful and precise 
installation of these had to be ensured so that 
the final result after the polishing was 
consistent over the full area.

There was also a very large area of curved walls where the designed finish was a hexagon tile. 
Mapei suggested to use ADESILEX P10 mixed with ISOLASTIC as the correct solution to ensure firm 
bonding even with the potential for vibration once the trains begin to operate.

MAPEI’S CONTRIBUTION
A perfect solution to the many design 
challenges:

MAPEPLAN TU S20 PVC synthetic membrane 
which is manufactured by co-extrusion.

MAPEPLAN PVC PROTECTION 15 synthetic PVC 
membrane used as a secondary liner.

IDROSTOP PVC BEC ME 32T waterstop for 
compartmentalization.

IDROSTOP MULTI 11 re-injectable hose for the 
injection of micro cement.

MICROCEM 8000 micro fine cement for the 
injection into the IDROSTOP MULTI 11.

MAPEPLAN INJECTION FLANGES to facilitate 
injection of resin between the two layers of 
membrane.

MAPEGEL UTT hydro swelling acrylic resin for 
injection between the two layers of membrane 
and for the treatment of anchors.

PLANIGROUT 300 ME PCT epoxy resin grout for 
the treatment of anchors and penetrations.

POLYFOAMER FP and POLYFOAMER FP /LL 

foaming agents

MAPEDRILL M3 polymers for soil conditioning

ULTRATOP full system for over 200,000 m2 of 
flooring on all levels in the stations.

ADEILEX P10 + ISOLASTIC for over 75,000 m2 of 
Hexagon Tiles on curved walls, applied on 
cement boards.

ULTRACOLOR PLUS for over 5,000 m2 of mosaic 
wall.

WATERPROOFING

Mapei became involved with the project 
during the design phase with the joint venture 
partners through our Waterproofing 
department. The project was unique in many 
ways. Underground stations were all under the 
ground water table level. The deepest ones 
were 36-42 meters deep. The ground water 
was contaminated and highly saline. We had 
23 connections to tunnels with NO LEAKAGE.

The stations were being constructed in 
extremely congested parts of the city and 
required diaphragm wall shoring to support 
the ground before excavation could be carried 
out.

We worked closely with the design teams to 
accommodate their concerns on how our 
waterproofing system will be successful 
against each unique situation.

The first situation was to ensure that the 
products met the design life of the structure 

which was 120 years. The MAPEPLAN TU S PVC 
membranes were put through accelerated 
ageing tests to prove the long-life expectancy. 
The double layer membranes system were to 
be installed loose around the structure and 
compartmentalized with the highly flexible 
IDROSTOP PVC BEC ME 32T waterstops every 
200 m2. The waterstops also incorporated the 
IDROSTOP MULTI 11 re-injectable hoses in them. 
This was to ensure that any gaps while casting 
the concrete could be filled with the 
micro-fine hydraulic binder with pozzolanic 
action — MICROCEM 8000. This way the 
leakages in any compartment could be 
effectively restricted if there were any gaps in 
the cast concrete.

The second situation was to devise a system 
which would allow the repair of the 
membrane in case of damage. To solve this 
requirement a double layer system was 
designed using the MAPEPLAN TU S 20 and the 
MAPEPLAN PVC PROTECTION 15 membranes. 

These layers would be welded at the edges of 
the compartments to enable injection 
between the two layers in case of leakage. To 
facilitate this, MAPEPLAN INJECTION FLANGES 
were installed with 5 in every compartment to 
cover the whole surface area of each 
compartment. These were to be injected with 
MAPEGEL UTT, re-swellable acrylic resin, to 
flood the compartment. This resin gels and 
then swells when it comes in contact with 
water, thereby keeping the water out of the 
structure.

The tension anchors penetrating the structure 
through the slab and the retaining walls posed 
an immense challenge to the designers, to 
accommodate the waterproofing system. A 
unique solution was found to treat these 
ground anchors. Collars were fabricated using 
the MAPEPLAN TU S20 membrane. These collars 
were filled to one third the depth with 
MAPEGEL UTT which is a hydrophilic gel. The gel 
and the collar were then encapsulated with 
free-flowing grout — PLANIGROUT 300 ME PCT 
to contain the swelling action of the MAPEGEL 

UTT

UNDERGROUND TECHNOLOGY

As the Doha Metro is one of the most 
challenging projects in the region both from an 
architectural and technical perspective by 
having 113 km of tunnels to be excavated with 
21 TBM-EPBs of 7.10 m in diameter. 

Mapei again contributed since the beginning of 
the works through our UTT department during 
the excavation of the tunnels for the Metro by 
selecting a series of products aimed at 
guaranteeing an optimal solution for the 
project based on the geological conditions. In 
fact, due to the strong variability of geological 
and hydro-geological formations, the supply of 
soil conditioning products and the service 
provided on site have played a fundamental 
role in guaranteeing TBM performance during 
excavation in line with customer expectations, 
with productions high and stable and optimal 
TBM parameters through the use of products 
such as: POLYFOAMER FP and POLYFOAMER FP 

/LL foaming agents and MAPEDRILL M3 

polymers for soil conditioning.

ULTRACOLOR PLUS was proposed for the Mosaic 
tile finish in the prayer rooms and ablution 
areas to match the mosaic color and give the 
finish the client was looking for.

Mapei provided onsite support during the 
project to ensure that application was correct 
and as per our recommendations.

One of the challenges: the design of the floor 
was different in the ground level, concourse 
level, mezzanine, sub-way level and Platform 
level. Mapei team worked to provide the right 
solution and technical detailing suitable for 
each level in accordance to the specification 
and standard required by the client.

One of the challenges: due to the job size there 
were that several application companies 
appointed to the project and Mapei team was 
able to provide training and full technical 
support for all applicators to ensure a quality 
application.

One of the challenges: each line has a different 
specific flooring colour theme and each station 
had 3 colours, all requirements were met to the 
client satisfaction using ULTRATOP.

saline level.
The tunnels where Mapei products were 
employed are in an urban area with a 
particularly high volume of traffic and 
a containment wall had to be built to 
support the ground to prevent subsid-
ence before tunnelling work could com-
mence.
The chosen waterproofing system in-
cluded a double-layer of PVC mem-
branes including MAPEPLAN TU S and 
MAPEPLAN PROTECTION. 
MAPEPLAN TU S is a single layer water-
proofing membrane with orange signal 
layer. MAPEPLAN PROTECTION is a 
homogeneous black membrane, used 
as protection layer of the MAPEPLAN 
PVC synthetic waterproofing mem-
branes. MAPEPLAN TU S membrane 

was installed around the structure and 
divided into compartments measuring 
150 - 200 m2 with IDROSTOP PVC BEC 
ME 32T waterstops.
The waterstops also included a network 
of IDROSTOP MULTI 11 re-injectable 
hoses, which were used to seal and wa-
terproof injections in construction joints.
MICROCEM 8000 was chosen to re-
duce infiltrations into the various com-
partments, a micro-fine hydraulic binder 
with pozzolanic action for ground con-
solidation and waterproofing throughout 
injections into cementitious mixes.
For the anchor points a special water-
proofing system had to be designed, 
and the solution was to form a collar of 
MAPEPLAN TU S membrane filled to 
one third its height with MAPEGEL UTT 

SYSTEM gel. This was then encapsulat-
ed in PLANIGROUT 300 ME PCT epoxy 
resin grout, which is used to form struc-
tural anchors (and distributed in Qatar 
by Mapei Doha). 

CUTTING-EDGE TECHNOLOGY 
FOR UNDERGROUND WORKS
The Doha Metro Railway has proven to 
be a challenge from both a technical 
point of view and an architectural point 
of view. 
Tunnelling operations were carried out 
by a full-section, 7.1 m diameter EPB 
(Earth Pressure Balanced) type TBM 
(Tunnel Boring Machine), specially de-
signed to operate in areas with water 
under high pressure. 
Mapei provided support for the contrac-

LEFT. A plan 
view of the future 
transport system in 
Doha.

4 METRO RAILWAY LINES: 
Red (North and South), 
Green, Gold and Blue

18 
STATIONS 

along the Red Line North

13
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completed (Red Line North)

300 kM 
total 

length

2026 
scheduled completion date 
of the metro railway system

55.7 kM  
length of the Red 

Line North

11.6 kM 
length of two tunnels 
excavated with TBM 

(Red Line North)
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tors when they were choosing the most 
suitable products for underground op-
erations, which were specifically select-
ed to guarantee excellent performance 
from the TBM cutting head, even under 
such challenging geological and hydro-
logical conditions. 
This is why POLYFOAMER FP and    
POLYFOAMER FP/LL liquid foaming 
agents were chosen, specifically devel-
oped to condition soil during mecha-
nised tunnelling operations, along with 
MAPEDRILL M3 liquid synthetic poly-
mer for water-based fluids to be em-
ployed in mechanized tunnelling and 
drilling.

CEMENTITIOUS COATINGS AND 
CERAMIC COvERINGS 
The product chosen to create seamless 
flooring with a “terrazzo alla veneziana” 
effect in various areas of the stations 
(200,000 m2), was ULTRATOP self-
levelling mortar, which is used to create 
floors resistant to abrasion and wear 
caused by intense foot traffic. 
The first step was to apply a coat of 
PRIMER SN with a smooth steel trowel. 
The still fresh surface was fully broad-
cast with QUARTZ 1.2 quartz sand in 
order to guarantee the perfect bonding 
of the next layer of ULTRATOP mortar. 
Metal profiles were installed to set the 
required aesthetic effect according to 
the lay-out of the project. 
ULTRATOP, combined with the required 
aggregates or coloured glasses, was 
then applied at the required thickness. 
After several operations of grinding and 
polishing, surface pinholes, which inevi-
tably came out after these treatments, 
were repaired with ULTRATOP STUC-
CO grout; the polishing operations 
were finally carried out until a smooth 

In the spotlIght
ADESILEX P10
High performance white cementitious 
adhesive, with no vertical slip and 
extended open time for glass, ceramic 
and marble mosaic. It is used for the 
interior and exterior bonding of normal 
or heavy weight 
mesh-backed 
or paper-faced 
glass, ceramic and 
marble mosaic on 
floors and walls.

PHOTO 1. A special 
waterproofing system 
was designed 
for the anchoring 
points consisting 
of MAPEPLAN 
TU S, MAPEGEL 
UTT SYSTEM and 
PLANIGROUT 300 ME 
PCT.
PHOTOs 2 and 3. 
ADESILEX P10 mixed 
with ISOLASTIC was 
used to bond the 
hexagonal mosaic tiles 
supplied by Mosaico+ 
onto several surfaces, 
including the curved 
ones.
PHOTOs 4 and 5. 
ULTRATOP was used 
to coat the floors in the 
stations with a “terrazzo 
alla veneziana” effect. 
The surface was 
then finished with 
MAPECRETE STAIN 
PROTECTION and 
MAPELUX LUCIDA.
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and shining surface was obtained. 
MAPECRETE STAIN PROTECTION and 
MAPELUX LUCIDA were applied on the 
surface as a final finish.
Installation of a mixture of hexagonal, 
molten glass finish tiles on a 75,000 
m2 surface of the curved walls required 
a product that was up to the job. The 
mosaic tiles, in a pale blue colour with 
the Qatar Rail logo printed on them and 
with an opalescent finish, were made by 

Mosaico+ (a subsidiary of Mapei Group) 
exclusively for this project. 
And for this part of the work, the prod-
uct chosen was ADESILEX P10, a 
high-performance cementitious adhe-
sive, with no vertical slip and extended 
open time. To improve its performance 
characteristics and deformability to 
the requirements of class S1 (deform-
able adhesive) according to EN 12004 
standards, 50% of the mixing water for 

5

teChnICAl DAtA
Red Line North 
Underground, Doha metro 
system, Doha (Qatar)
Period of construction: 
2014-2020
Period of the Mapei 
intervention: 2017-2018
Intervention by Mapei: 
supplying products for 
waterproofing, anchoring, 
laying cementitious coatings 
and bonding ceramic tiles and 
mosaics in the stations

Client: Qatar Railways 
Company
Main contractor: Salini 
Impregilo SpA
Cementitious coatings 
contractors: CMTC 
(Construction Material Trading 
Company), BMC, Fribel
Waterproofing contractors: 
CMTC-IAT, Ranesco
Mapei coordinators: Sameh 
Hanna, Mapei Doha LLC (Qatar), 
Giovanna Novella and Dario 
Casile, Mapei SpA (Italy)

MApeI pRoDUCts
Waterproofing underground 
structures: Idrostop PVC BEC 
ME 32T*, Idrostop Multi 11, 
Mapeplan TU S, Mapeplan 
Protection, Mapeplan Injection 
valves, Microcem 8000, 
Planigrout 300 ME PCT*
Anchoring: Mapeplan TU S, 
Mapegel UTT System
Admixtures for TBM: Mapedrill 
M3, Polyfoamer FP, Polyfoamer 
FP/LL
Cementitious floors: Mapecrete 

Stain Protection, Primer SN, 
Quartz 1.2, Ultratop, Ultratop 
Stucco, Mapelux Lucida
Bonding and grouting ceramic 
tiles and mosaics: Adesilex P10, 
Isolastic, Ultracolor Plus 

*These products are distributed 
on the Qatar market by Mapei 
Doha. 

For further information see 
mapei.qa and mapei.com
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ADESILEX P10 adhesive was replaced 
with ISOLASTIC latex additive. 
This bonding system also has the ca-
pacity to withstand vibrations generated 
by passing trains.  
To grout the joints of the mosaic tiles in 
the prayer rooms and ablution rooms 
(5,000 m2), the product chosen was  
ULTRACOLOR PLUS high-perfor-
mance, antiefflorescence, quick-setting 
and drying polymer-modified mortar.


