
https://doi.org/10.2749/prague.2022.1763

Distributed by 8 

stiffness has therefore been carried out and the 
impact on the interaction forces is directly 
accounted for in the design value of the horizontal 
loads acting on the transversally fixed bearings.  

3.3 Deformation due to longitudinal effects 
Longitudinal deformation of the deck is created by 
longitudinal temperature changes and long term 
creep. As described in section 2.2, no joints are 
used in the approach bridges and the requested 
expansion capacity of both approach bridges is 
about 600m. Due to accumulated friction on the 
sliding bearings, this long expansion length creates 
large longitudinal loads on the fixed points, which 
consist of a set of 4 piers in the centre of the 
western approach bridge, and the very stiff 
abutment of the eastern approach bridge. The 
longitudinal loads do not depend on the (relative) 
stiffness of the substructure and are therefore less 
sensitive.  

Figure 17 shows the plan view and curvature of the 
eastern approach bridge. (The western approach 
bridge is not shown but has a similar behaviour.) 
The lengthening and shortening of the deck due to 
temperature variation is significant and is directed 
towards the fixed support (eastern abutment), and 
is therefore not aligned with the axis of the bridge. 
Since the guided bearings are aligned with the local 
bridge axis, the longitudinal deformation of the 
deck will result in a transversal reaction on the 
guided bearing, hence on the pier.  

 
Figure 17. Plan view of eastern approach bridge 

with transversal loads due to temperature 

The transversal reaction depends on the angle 
between the local alignment of the bridge and the 
chord to the fixed point. The reaction increases 
with increasing distance from the fixed support as 
the sliding length of the deck relative to the guided 
bearing increases and as the angle between the 
bearing alignment and the chord to the fixed point 
increases due to the shape of the horizontal 
alignment.  

The tolerance of the installation (rotation around 
vertical axis of the bearing) has an impact on the 
reaction force which is more important at larger 
distances from the fixed point. An additional 
allowance in the reaction force is taken into 
account based on the agreed installation tolerance 
of 1mm/m.   

Obviously, also this transverse force, originating 
from imposed longitudinal displacement, depends 
on the relative (transversal) stiffness of the deck 
and the piers. 

4 Conclusions 
The present paper presents the design process of 
the bridge complex, in particular the approach 
bridges, of the ViA15 project in the Netherlands. An 
inclusive design vision has been developed, 
focussing on connecting local residents, fauna and 
flora as much as car drivers. As a consequence of 
this design vision, the bridge has a number of 
characteristics, such as a slender deck and 
V-shaped piers to allow the bicycle bridge to pass 
through the piers. These characteristics have a 
major impact both on the detailed design of the 
different structural elements, as well as on the 
interaction between superstructure and 
substructure. A bridge of such complexity can 
therefore only be studied in an integral approach, 
in close collaboration between all design teams. 

At present, the detailed design phase of the bridge 
complex is near completion. The very complex 
construction sequence has not been treated in this 
paper and will be the subject of a future 
publication.  
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Abstract 
In Cable stayed Bridge design a loss of a cable is an accidental /extreme event, that may govern the 
design of the superstructure, pylon, or the cables. The common design method is to use linearization 
of the event by applying a dynamic amplification factor for the force effect. Another option is to 
perform dynamic analysis; however, the method is not standardized, widely used, nor is instructed 
in the standards. 

Figure 1. New Kirjalansalmi Bridge, illustration. 

Kirjalansami bridge in Parainen, Finland, is an old suspension bridge at the end of its service life. The 
bridge will be replaced by a new medium size of cable stayed bridge. In the preparation of the design 
basis, the phenomena of cable loss were studied by different methods. The aim of the study was to 
find reasonable requirements for the detailed design, so that the design will be reliable whilst not 
leading to too conservative design nor unnecessary cost increase. In this paper, the results of this 
study are presented.  

Keywords: cable stayed bridges, stay cable, loss of cable, dynamic amplification, dynamic analysis, 
Eurocodes. 

1 Design Description  
The planned new Kirjalansalmi Bridge is a medium 
size cable stayed bridge, with a 250 meters long 
main span. The main span of the bridge is 
supported by two pylons (54,5 meters and 63 
meters high from the deck level) with 7 + 11 pairs 
of cables. The pylons are free standing towers 
above the deck level and are connected by a cross 

beam below the deck. The back spans are 80 
meters and 120 meters long. The asymmetric 
structural layout is justified due to the terrain 
profile, especially regarding the soil conditions for 
the foundations. The superstructure is planned to 
be integral at Northern abutment, and continuous 
for the whole bridge length, including the approach 
spans. All intermediate supports are equipped with 
movable bearings, and the expansion joint is 
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