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The bridge 
over The 

river ArAde  
IN Portugal

Renovation woRk on the concRete of a cable-stay 
bRidge oveR the RiveR aRade estuaRy

access viaducts, is 842 metres.
one of the particular characteristics of the bridge, which makes 
it such an original structure, is the total lack of any form of rigid 
connection along the suspended road surface. this particular 
configuration impedes any movements in a horizontal direc-
tion.
the structure has a series of oscillation dampers which give 
the bridge – Portugal, and this area in particular, are prone to 
seismic activity – anti-seismic properties, so that it behaves like 
a pendulum and can oscillate in any direction.

PROPOSALS FOR THE INTERVENTION
after around 25 years of uninterrupted service, it was decided 
to carry out requalification work on the bridge. following a se-
ries of controls on the bridge, the surface of the reinforced con-
crete showed signs of ageing due to the aggressive action of 
atmospheric agents and the water flowing in the river below the 
bridge. also, after so many years service, the level of stress in 
the cable-stays needed to be checked and the condition of the 
supports for the road decks needed to be verified. in order to 
identify the most suitable materials and installation techniques 
for the requalification work, a thorough preliminary survey was 
carried out.

a view of the whole bridge 
after completion of the 
requalification work. 

the bridge over the River arade estuary is located in the Por-
tuguese city of Portimão in the region of algarve. inaugurated 
in 1991, it is a three-span cable-stay bridge made from pre-
stressed reinforced concrete. the central span is 256 metres 
long and each of the two lateral spans is 107 metres long. 
there are also two 107 metre reinforced cement towers in 
the shape of an upside-down “y” between the three spans, 
to which the steel tie rods for the cables are attached. the 
viaducts for the road access at the eastern and western ends 
of the bridge have spans measuring 30 metres, 24 metres and 
27 metres.
the bridge has a road deck for vehicles which is supported by 
beams and safety parapets made from iron. the upper deck, 
which forms the actual road for the traffic, is from 12 metres to 
17 metres wide, and has two lanes running in each direction, 
with a hard shoulder running alongside each carriageway. the 
road surface is made from reinforced cement prestressed in a 
longitudinal direction with steel reinforcement running transver-
sally across the road.
the foundations for the reinforced cement towers and the sup-
port pillars sit on 1.10 metre diameter piles which are from 50 
metres up to a maximum of 63 metres long.
the total length of the River arade bridge, including the two 



42   RM International  62/2017

the contractor commissioned to carry out the requalification 
work contacted the technical services department of luso-
mapei (the group’s Portuguese subsidiary), who provided sup-
port for the designers and contractor during the survey, and 
then for the entire duration of the work, recommending the 
most suitable materials to overcome the problems found on 
the structure.
the concrete of the support pillars was locally and partially de-
teriorated, and portions of the material had become detached, 
exposing the steel reinforcement. all the damaged and de-
tached concrete was removed by hydro-blasting to expose the 
steel reinforcement, which was then treated with MaPefeR 
1k one-component mortar. this product, made from cementi-
tious binders, powdered polymers and corrosion inhibitors, has 
anti-corrosion and re-alkalisation properties that prevents rust 
forming on steel reinforcement. also, when the mortar hardens, 
it is impermeable to water and aggressive gases present in the 
surrounding atmosphere.
the areas of the pillars where the damaged concrete had been 
removed were integrated with MaPegRout gunite one-
component, ready-mixed, cementitious mortar for renovating 
concrete, which can be applied using either the dry or damp 
spraying technique.
since the structure is exposed to strong winds the mortar 
could have dried too quickly, so MaPeQuick af 300 dRy 
alkali-free set-accelerator, which is suitable for shotcrete, was 
added directly to the mixing water.
the areas of the towers where the damaged concrete had 
been removed, and for other areas that were not suffer-
ing from the problems mentioned above, were repaired with 
MaPegRout thiXotRoPic shrinkage-compensated fibre-
reinforced mortar.
in the areas where the site surveys had highlighted cracks on 
the surface of the structure, the technical services department 
of the Portuguese subsidiary recommended strengthening and 
consolidating the structure by injecting the cracked areas with 
ePoJet super-fluid epoxy resin and adesileX Pg1 thixotrop-
ic adhesive.
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Photo’s 1, 2 and 3. after removing the damaged concrete 
by hydro-blasting, the steel reinforcement was left exposed 
and treated with MaPefeR 1k one-component mortar.
Photo 4. the areas of the towers where the damaged 
concrete had been removed were repaired with MaPegRout 
thiXotRoPic fibre-reinforced mortar.
Photo 5. the towers during the consolidation work.
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TECHNICAL DATA
The bridge over the River 
Arade, Portimão (Portogallo)
Period of Costruction: 1991
Period of Intervention: 2015-
2016
Original Project: armando Rito
Intervention by Mapei: supplying 
products for the protection of the 
reinforcing rods, for the repair of 
damaged concrete, for the repair 
and sealing of cracks.
Client: estradas de Portugal
Contractor: conduril
Installer Company: Prozinco
Mapei Co-Ordinators: daniel 
Moreia (lusomapei)

MAPEI PRODUCTS 
Repair of concrete: Mapegrout 
thixotropic, Mapegrout gunite, 
Mapequick af 300 dry, Planicrete
Protection of reinforcing rods:
Mapefer 1k
Reinforcement, consolidation and 
sealing: adesilex Pg1, epojet, 
Mapeflex Pu 45

for further information on the 
products see www.mapei.pt 
and www.mapei.com
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IN THE SPOTLIGHT
MAPEGROUT GUNITE
One component, ready-to-use, 
multi-purpose, fibre-reinforced, 
cementitious mortar, applied 
using either the dry or damp 
spraying technique. It may be 
used to repair concrete, dam-
aged bridges, stone and ma-
sonry structures, to cover stone 
or masonry in tunnels. It can 
also be used as repair of hy-
draulic works such as canals, 
tunnels, reservoirs, etc. or as 
industrial concrete structures. 
Nonetheless, it can be used to 
build up swimming pools and 
to support excavation work in 
open-ground, in tunnels and 
for supporting excavation of 
foundation footings.


