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ABSTRACT 

Often insufficient attention is given to the compatibility of the deformations of steel bridges 
during their assembly on the construction site, especially if continuity, due to bending moments, is to 
be ensured at the level of intermediate supports. This does require to compensate during assembly 
the difference in the angular rotations at the location of the support points. The effect is especially 
noticeable with longer spans or with flexible superstructures. In the case of the construction of a 
double railway bridge over the Albert Canal (Belgium), the above was an important issue. The bridges 
are in the shape of a classic Warren truss girder. An unusual process was followed for the assembling 
on site. In the first phase, the entire lower chord, including the bridge deck, was built and supported 
in all nodes of the truss. The sloping diagonal bars are connected to this and the upper member of the 
truss is then mounted on top. In such construction the diagonal bars tend to twist and bending 
moments are created in the lower truss nodes. Gaps may appear in the upper nodes, due to the unequal 
displacements of the members to be connected. Calculations must show whether stress-free 
corrections can be made for the fabrication of the various bars, thus avoiding stresses due to the 
erection process. This example clearly shows that the compatibility of the components of steel bridges 
during their assembly must be determined in detail and that efficient measures are needed to 
compensate for defects.  
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1 INTRODUCTION 

The 129 km long Albert canal connects the city of Liège to the port of Antwerp in Belgium, 
thus allowing to overcome a height difference of 56 m. It is one of the few larger waterways and the 
bridges crossing it are of the largest spans in this country. The canal was originally built for 2000 T 
vessels, but gradually accepted larger ships. The expansion of fluvial traffic, especially of containers, 
has required to enlarge the canal and provide more vertical clearance up to 9.10 m. This will allow 
10000 T vessels with 4-stack containers passing in both directions to use the canal. The increase in 
vertical clearance has required the renewal of 62 bridges. This major project was realized in several 
steps and is reaching its end point. Most of the bridges are steel tied arches of a similar type, thus 
achieving a certain degree of recognisability of the canal as described by Dumortier and De Ville de 
Goyet (2021). 

Some bridges were kept apart from this large project, in particular the railway bridges. The 
longest single track bridge of the Vierendeel-type in Gellik is out of use, although there are some 
plans for its re-use for tramways or as a cyclist path. This bridge is protected as a heritage object. It 
is believed to provide sufficient vertical clearance. The 123 m long bridge at Kuringen was replaced 
by a tied arch bridge in 2021, whereas the bridge at Herentals is yet to be replaced by a similar 
structure. Finally the single track bridge across the locks at Genk is replaced by a double Warren truss 
bridge. The latter is taken as an example for demonstrating the importance of deformation 
compatibility during assembling on site of steel bridges.  

2 IMPORTANCE OF DEFORMATION COMPATIBILITY 

Most steel bridges cannot be transported as a whole from the manufacturing workshop to the 
construction site. Thus, the superstructure is shipped in separate parts, which are assembled on site, 
either by welding or by bolting. Either the concept of the bridge is such that there is no transfer of 
bending moments between separately produced elements, or continuity has to be established. In the 
first case, no special measure is required, while in the second, it is mainly necessary to seek to 
compensate the differences in angular rotations at the ends of the parts.  

Figure 1: Curved footbridge across circular motorway 

This may be illustrated by the case of a rather flexible footbridge, consisting of 6 spans, of 
which 4 are intended to form a continuous structure. The maximum length of a single part, deck 3 
equals 34 m. Parts 1 and 4 are in a bend and thus show unequal angular rotations, when simply 
supported at their ends. The footbridge is partly seen in Fig. 1. For each part, the angular rotations 
have been determined on both sides at the location of the bearings. These are compensated by 
providing a rise at the edges of parts 2 and 3, before presenting parts 1 and 4. The general idea is that 
turning over small angles any part of the structure while it is simply supported, can be seen as turning 
a rigid body and does not introduce additional stress. The method is exhibited in Fig. 2. 

In this case, both parts 2 and 3 were welded at their junction and the free ends were lowered. 
Consequently, the angular rotations at the ends are lower and parts 1 and 4 can be presented and 
welded with smaller rise at the ends. Obviously, this is a simple case, although the support temporary 
rise of 245 mm is rather important. 


