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T
he New Champlain Bridge, currently being constructed in Montreal to replace 
the existing 1962 structure, is an integral part of Canada’s largest current 
bridge construction project. The existing bridge carries approximately 
160,000 vehicles per day across the St Lawrence River, with traffi c projected 
to grow signifi cantly in the coming years. The new 3.4km-long bridge is 

expected to be completed in December 2018, and includes a cable-stayed structure 
with a main span of length 240m (Bd&e issue no 88). The bridge’s superstructure is 
designed as three parallel structures, including two three-lane corridors for vehicular 
traffi c and a two-lane transit corridor for a future light rail transit system. The bridge 
will also include a path for pedestrians and cyclists. The cable-stayed structure’s single 
tower, which rises 160m above the water, consists of twin columns supporting the 
superstructure’s separate parts. 

The new bridge is being built as the main element of a US$4.2 billion project 
which also includes the new Île-des-Soeurs Bridge. A consortium consisting of 
SNC-Lavalin, ACS and Hochtief is responsible for design, construction, fi nancing, 
operation, maintenance and rehabilitation of the associated infrastructure, under 
a public-private partnership agreement with the Government of Canada. Overall 
design and construction is being undertaken by SNC-Lavalin, Dragados Canada, 
Flatiron Constructors Canada and EBC, with design of the New Champlain Bridge the 
responsibility of SNC-Lavalin, TY Lin International and International Bridge Technologies. 
The owner’s engineer is headed by Arup Canada, and independent engineer services 
are provided by Stantec and Ramboll.

The design is based on a specifi ed design life of 125 years, and this is refl ected in the 
use of highly durable key components and state-of-the-art technology in the bridge’s 
construction. The design team’s intention is to minimise the life-cycle costs of the 
structure during its long service life. This is illustrated with respect to the structure’s 
expansion joints, and also the structural health monitoring system that will optimise 

bridge inspection and maintenance activities.
It has been established that the total life-cycle cost of a bridge’s expansion joints – in 

particular for maintenance and replacement, and taking into account other impacts 
such as traffi c disruption during replacement works – are typically many times the 
original cost of the supply and installation. Hence it is important that adequate 
attention and expenditure are devoted to the selection of well-designed, high-quality 
joints. This can be ensured, to a large extent, by evaluating the laboratory testing to 
which the expansion joint type has been subjected. 

In the case of the New Champlain Bridge, onerous testing in accordance with 
Appendix A19 of AASHTO bridge construction specifi cations was required, to provide 
convincing evidence of the expansion joint’s long-term performance and durability. 
As required, the selected Tensa modular expansion joints had successfully passed all 
relevant testing before use, including opening movement and vibration testing, seal 
push-out testing, and fatigue testing. 

Opening movement and vibration testing involves a test of long-term opening/
closing movements and resistance to traffi c-induced vibrations. It is carried out on a 
full-scale expansion joint specimen.

Seal push-out testing for long-term seal strength and watertightness is carried 
out following completion of the opening movement and vibration test, when the 
seals are in a somewhat weakened condition. Fatigue testing involved an extensive 
and very demanding testing procedure which was carried out on the Tensa modular 
joint at ATLSS Engineering Research Center of Lehigh University, Pennsylvania. It was 
conducted in the ‘infi nite life regime’, with an unprecedented 6,000,000 load cycles 
applied to each of the fourteen three-beam specimens.

Because the bridge is being constructed with separate superstructures for 
eastbound and westbound road traffi c, two expansion joints are being installed at each 
axis, one per carriageway. The lengths of the individual expansion joints range between 

The design and construction of the New Champlain Bridge in Montreal presents demanding standards 
in relation to its modular expansion joints and structural health monitoring system. Gianni Moor, Borja 
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17.5m and 26.8m. Design and manufacture of the joints, for a design life of at least 30 
years and to incorporate a specifi ed seismic performance, is primarily in accordance 
with CAN/CSA-S6-06 and AASHTO LRFD Bridge Construction Specifi cations, with welding 
in accordance with CAN/CSA-W59-13 and galvanising per ASTM A123 and A153. The joints 
are designed to prevent damage by snow clearing vehicles, with vertical steel plates 
to the surface of the fully concreted joint anchorages and with the surface of the joint 
5mm below the connecting surfacing.

A permanent Robo-Control structural health monitoring system is also currently 
being installed, covering both the New Champlain Bridge and the new Île-des-Soeurs 
Bridge. This system will provide instant data, on an ongoing basis, which will enable the 
bridge’s performance, maintenance and rehabilitation to be optimised and its service 
life to be extended. When fully installed, which is being carried out in accordance with a 
schedule that is dictated by the bridge’s construction process, it will incorporate more 
than 200 sensors.

This includes 138 strain gauges, 54 of which are embedded and 84 glued; 36 
displacement sensors – 28 at expansion joints and eight at bearings; 13 triaxial 
accelerometers on tower columns, piers and superstructures; six tiltmeters on the 
tower columns and piers, and 18 corrosion sensors. It has four global positioning system 
units, one at the base of the tower, two at the tops of the tower columns, and one at 
the base station; two weather stations – at the top of tower and superstructure of main 
span; two pyranometers on the tower columns, and 18 temperature sensors – eight for 
the pavement, and ten for the structure.

A number of sensors – those embedded in the structure’s concrete – have 
already been installed in the early stages of the bridge construction process, with 
the remainder to be installed following concreting and completion of the structural 
elements to which they are to be externally connected. This optimal use of the most 
suitable technology was made possible by the bridge contractor’s evident commitment 
at an early stage to the goal of optimising the bridge’s performance throughout its long 
service life.

By specifying – at an early stage – and using highly durable key components and 
state-of-the-art monitoring technology, the bridge’s design and construction team 
is not only helping to minimise the structure’s lifecycle cost and avoid unnecessary 

disruption to traffi c, but also contributing towards a sustainable, eco-friendly bridge 
construction and maintenance industry n

Gianni Moor is chief executive offi cer, Borja Baillés is area manager and Samy Rassy is 
project manager, Canada for Mageba

Fatigue testing of Tensa-Modular joint, with data points gained from ten test specimens, 
each subjected to six million load cycles

Seismic testing was carried out as per Caltrans protocols
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