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ABSTRACT 

The main span of the Normandie Bridge includes a 624-meter-long central steel section with 
an orthotropic steel deck. This deck is subject to the effects of the road traffic, which governs the 
fatigue resistance of welded joints. The Chambre de Commerce et d’Industrie Seine Estuaire 
(CCISE), concessionnaire of the bridge, led a study combining classic analyses based on existing 
codes and on an innovative instrumentation. 

The analysis performed on the orthotropic deck of the Normandie Bridge combines an approach 
by computation, conducted on a finite element model, with an innovative physical instrumentation 
using Distributed Fibre Optic Sensors (DFOS). 

The so-called "distributed" optic fibre allows to use the fibre not only as a conductor, but also 
as a sensitive element to measure deformations. It makes possible to measure deformations, and thus 
stresses, at very small intervals, every 2.6 millimetres in this case. The fibre can thus be considered 
as a “linear” sensor, installed on ten troughs per fibre, being bonded directly to the welds. From the 
recorded stresses it can give a direct evaluation of the fatigue damage and of the residual life of the 
deck.  

This study evidences the interest of an experimental evaluation of the fatigue damage in existing 
structures, and provided an interesting and sometimes unexpected feedback on design practices of 
orthotropic steel decks. 

It also highlights the predominant influence of the very local traffic conditions on the fatigue 
damage, such as the precise relative position of the axle wheels and of the welds, that the actual codes 
(Eurocode or other) take into account very imperfectly, and that cannot be compensated for by the 
quality of calculation models. 

1 INTRODUCTION 

The Pont de Normandie, an emblematic French structure, was inaugurated in 1995, and is 
located on the Seine Estuary.  

With its 856 m central span, the Pont de Normandie was, when it was open to traffic, the largest 
cable-stayed bridge in the world. It is important to underline the technological leap that its 
construction involved, since the longer existing cable-stayed span was only 456 m, with the Alex 
Fraser Bridge in Canada, when its erection started. 

The management of the bridge is entrusted to the Chambre de Commerce et d’Industrie Seine 
Estuaire (CCISE). The Normandy Bridge is subject to permanent monitoring and continuous 
evaluation of its serviceability. 

Figure 1: General overview 

Since the opening of the structure, in January, 1995, road traffic has been limited to convoys of 
70 t (Gross Vehicle Weight, GVW). On occasion of the revision of the regulation on routes for 
Exceptional Transport, the management of the Normandie Bridge analysed the possibility of 
extending the current limit to more than 72 t. 

At the end of a global study placed under the supervision of Michel Virlogeux, designer of the 
bridge and now technical consultant of the Chambre de Commerce, it appeared that the resistance of 
the orthotropic deck to local loads was the most sensitive question controlling the passage of heavy 
convoys.  

The Orthotropic Steel Deck (OSD), which forms the upper member of the closed box girder 
which is the bridge cross-section, is covered by the wearing surface (7 cm thick) and through it 
receives the local loads generated by the road traffic. This OSD reigns over the central 624 m of the 
856 m main span. This deck is made of an upper plate, 14 mm thick for the heavy (or slow) lane and 
12 mm thick under the fast lane, stiffened longitudinally by troughs: 8 mm thick under the heavy 
lane, and 7 mm thck under the fast lane. Troughs are 605 mm apart (distance between the axes of 
troughs); they are of the “U- rib” type, with two webs and a bottom plate. The distance between two 
successive diaphragms, on which troughs are supported, is 3.96 m. 


