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ABSTRACT 

Leirfjorden suspension bridge is currently under design. It spans over the 800 m wide Leirfjord 
and is to carry the national highway E6 in Norway. The initial tender design was completed in 2018. 
However, the project was stopped due to a lack of funding. In 2021 an aluminum concept was 
investigated. It was found feasible. However, the aluminum concept was not continued, mainly due 
to a lack of experience in using that material in a suspension bridge. During the following planning 
and geological testing, the rock conditions in the steep hillsides were poor. This resulted in moving 
the towers backwards to the top of the steep hillsides. Therefore, the bridge has relatively short towers 
located 62 m behind the abutments. This unusual design leads to compression in the first pairs of 
hangers, an increase in weak axis bending moment, and an increase in the girder end rotation. This 
paper presents solutions to tackle the above-mentioned challenges.  
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1 INTRODUCTION 

In the last few decades, the number of suspension bridges has increased worldwide. Only in 
Norway, 10 suspension bridges have been built since 1990, one more is under construction, and 
several more are planned, see table 1. The typical Norwegian suspension bridge crosses a deep fjord 
with steep hillsides. The tower height in these suspension bridges is typically 1/10 of the span length, 
in addition to the clearance for ship traffic. The bearings for the girder are located on a cross beam in 
the lower part of the towers. 

During the design of the Leirfjord bridge, it was found that the towers should be placed away 
from the steep hillsides, which leads to a longer cable span, however, at the same time a shortening 
of the towers. In this paper, different solutions to take the concepts of short towers far from the girder 
ends (due to geological challenges) are presented and compared, taking advantage of the steep 
hillsides.  

Table 1 Suspension bridges in Norway built since 1990. 
Bridge Span length [m] Opening year 
New Sotra bridge 605 Under constr. 
Hålogaland bridge 1145 2018 
Hardanger bridge 1310 2013 
Dalsfjord bridge 523 2013 
Fedafjord bridge 331 2006 
Storda bridge 677 2000 
Bømla bridge 577 2000 
Osterøy bridge 595 1997 
Lysefjord bridge 446 1997 
Askøy bridge 850 1992 
Gjemnessundet bridge 623 1992 

2 ORIGINAL CONCEPT 

The pre-project (2016) presented a traditional suspension bridge with towers by the shoreline 
and a main span of 760 m. During tender design (2017-2018), the towers were moved up to the 
tunnel portal, increasing the main span by 32 m, see figures 1 and 2. Due to the steep hillsides, the 
tower became 10 m shorter, and there was no need for an approach viaduct, considered a more 
economical concept.  

Figure 1: Sketch of the bridge: original concept 

Figure 2: Cross-section of the steel box girder with the indication of the neutral and mass 
centre 

3 GEOLOGICAL ISSUES 

The bridge is founded on bedrock consisting of Garnet-Mica Schist. Due to financial issues, the 
final geological investigation was carried out at a late stage of the project (2022). The investigations 
of 2022 unveiled joints in the rock mass that have a dip directed out into the fjord along the steep 
hillsides. 


