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Italian Bridge over the River Plessur
Bicycle and Pedestrian Bridge

Thomas Jaeger, Daniel Locher

The superstructure of the new bicycle and pedestrian bridge in 
Chur consists of the S-shaped curved bridge girder and the 
arch that spans diagonally above the bridge deck. The roadway 
girder with a total length of 77 m and a usable width of 3 m is 
supported by a total of 10 ropes, whereby the suspender ropes 
are attached to the arch and the laterally protruding corbels. 
The overhang of the corbels is variable, so that a sufficient 
clearance height is ensured at every suspender rope. In the 
middle of the span, the arch protrudes 9.5 m above the roadway, 
where the arch has a span of 62 m and an arch rise of 14 m. 
Both the arch and the roadway girder have a triangular cross 
section. With a side length of the equilateral arch cross section 
of 70 cm and a crosssection height of the bridge girder of just 
50 cm, the result is an extremely slender and filigree bridge 
structure that fulfils both urban planning and design aspects in 
a convincing way.

1 Introduction

The city of Chur has built a new bicycle and pedestrian 
bridge over the river Plessur that re-lieves the traffic in the 

district Welschdoerfli and makes it easier for non-motor-
ized traffic to pass through the old town. The present 
bridge concept was determined as the winning project in 
the context of a project competition, that fulfils both 
urban planning and design aspects in a convincing solu-
tion.

On the right riverside the project area borders on the his-
torically significant fountain garden park in front of the 
administrative court, while on the left riverside the exist-
ing building facade along the riverbank defines the bound-
ary of the project area. Due to the given locations of the 
abutments a 77 m long bridge was necessary to cross the 
approximatively 14 m wide riverbed. Intermediate sup-
ports in the riverbed were not permitted because of hy-
draulic engineering considerations.

The unique design of the new steel bridge is a result of the 
special boundary conditions with defined start and end 
point. The structure consists of an S-shaped curved bridge 
girder, which is supported by suspender ropes that are at-
tached to the arch, arranged diagonally above the bridge 

Fig. 1 Overview of the completed bridge
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girder. With the chosen concept of an overhead arch and 
a curved roadway, crossing the river Plessur becomes an 
experience for the user. The horizontal curvature of the 
roadway girder creates a spatial distance to both sides of 
the river. On the one hand, structural measures as well as 
restrictions of the sight to the historically significant foun-
tain garden park are minimized on the right riverside and 
on the other hand, a distance to the building facade on the 
left riverside can be achieved. Thanks to the slender 
bridge girder and the lightsome railing, the filigree bridge 
structure of the bicycle and pedestrian bridge fits perfectly 
into the demand-ing urban environment.

2 Structural Design

The bridge use is exclusively for pedestrians and cyclists. 
Hence, live loads for non-motorized traffic according to 

the Swiss Standard Code SIA 261 are considered. In addi-
tion to normal use, a bridge crossing by a heavy mainte-
nance vehicle with a characteristic dead load of 60 kN is 
taken into consideration.

The bridge superstructure consists of the S-shaped curved 
bridge girder and the arch that spans diagonally above the 
bridge girder. Due to the horizontally curved alignment of 
the roadway, both the arch and the bridge girder are 
monolithically connected to the abutment structures. 

Fig. 2 Plan view

Fig. 3 Longitudinal section

Fig. 4 Cross section

Fig. 5 Orientation of suspender ropes
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Fig. 6 Welding of the multi cell box girder

Fig. 7 Foundation slab of abutment with reinforcement 
and embedded steel insert of arch

have a triangular cross section. With a side length of the 
equilateral arch cross section of 70 cm and a cross-section 
height of the bridge girder of just 50 cm, the result is an 
extremely slender and filigree bridge structure. The steel 
sheet thickness of the arch measures 50 mm, while the 
multicellular hollow box girder of the bridge girder has 
average steel sheet thicknesses of 15 mm. A total of 175 
tons of structural steel with a steel grade S355 J2 was used 
to fabricate the bridge girder and the arch. For the con-
struction of the two abutments, a total of 430 m3 of rein-
forced concrete and micropiles with a total length of 
540 m were used.

Both the arch and the bridge girder represent a central 
load-bearing component of the bridge structure. The arch 
carries the dead and live loads of the bridge girder to the 
abutments, while the lateral stabilization of the arch is 
ensured due to the rigid fixation in the foundations and 
the alternately arranged inclined suspender ropes. The 
chosen bearing concept leads to struc-tural advantages 
regarding the stabilization of the arch, while the mono-
lithic connection of the bridge structure with the abut-
ments causes constraint forces due to temperature chang-
es, which must be transferred from the abutments into the 
subsoil. As a result of the stabilizing forces and constraint 
forces, 18 micropiles on the orographic left side and 21 
micropiles on the orographic right side with a diameter of 
219 mm and pile lengths between 10 and 15 m are used, 
which prevent sliding and side tilting of the abutments.

The elimination of expansion joints and bridge bearings 
leads to an extremely durable bridge construction that is 
low in maintenance. The durability of the steel compo-
nents is ensured with a corrosion protection for a corro-
sivity category C4. The inside of the arch and bridge gird-
er, which are designed as hollow box girders, is separated 
airtight from the outside climate and consequently there is 
no risk of corrosion. The surface of the bridge deck is cov-
ered with a synthetic sealing in combination with a mastic 
asphalt. Due to the longitudinal gradient no gullies were 
necessary on the bridge deck. To protect the bridge deck 
against mechanical dam-age, for example during snow re-
moval, a kerbstone is glued on the inside of the edge steel 
plates. The fall protection consists of a lightsome railing 
made of round steel and a U-shaped handrail with an im-
plemented dimmable LED lighting. Corrosion protection 
of the railing is ensured with a duplex system consisting of 
a hot-dip galvanizing and a subsequent coating. The 
bridge railing is manufactured in segments and screwed to 
the side of the bridge girder that allows an easily replace-
ment in the event of any damage due to external forceful 
impact.

3 Assembly

The construction of the abutments required temporary 
excavation walls on both sides of the river. Due to the geo-
technical conditions and the limited available space the 
manufacturing of the micropiles was challenging and 
timeconsuming. An approximately 5 m long steel insert 

Thus, no expansion joints and bridge bearings are re-
quired. By using micropiles, a narrow foundation width 
can be achieved, which especially leads to a minimal inter-
ference with the historically significant wall of the foun-
tain garden park on the right riverside. The bridge girder 
with a total length of 77 m and a usable width of 3 m is 
supported by a total of 10 ropes, whereby the suspender 
ropes are attached to the arch and the laterally protruding 
corbels. The overhang of the corbels is variable, so that a 
sufficient clearance height is ensured at every suspender 
rope. In the middle of the span, the arch protrudes 9.5 m 
above the roadway, where the arch has a span of 62 m and 
an arch rise of 14 m. Both the arch and the roadway girder 
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To ensure that the flat suspender ropes have a sufficient 
tensile force for all possible load combinations, four of ten 
ropes were installed with an initial shortening. For the in-
stallation of these four ropes, the bridge girder had to be 
raised up to 20 cm by using hydraulic jacks. After setting 
the initial suspender rope lengths, the railing elements 
were installed.

After finishing the concrete and steel work, the new bicy-
cle and pedestrian bridge was com-pleted with the appli-
cation of the mastic asphalt on the bridge girder as well as 
the installation of the bridge lighting in the handrail.
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was embedded in the foundation slab of each abutment, 
which ensures the fixed end support of the arch.

The assembly of the steel structure started after comple-
tion of the concrete work on the foun-dation slabs. Due to 
the complex boundary conditions, in particular the limit-
ed space and the vicinity to the Rhaetian Railway as well 
as the available mobile cranes, a coordinated mount-ing 
concept was required. The bridge girder was delivered in 
four sections and the arch in three sections, respectively. 
For the temporary support of the steel components with 
lengths up to 30 m, a temporary assembly platform with 
support towers was necessary. Due to the limited space on 
the right riverside, the steel components were mainly in-
stalled from the left riverside. Two steel components with 
a dead load of 20 and 32 tons were lifted with a medium-
sized mobile crane (load class 300 tons) located on the 
right riverside. Crane operations on the right riverside had 
to be carried out during night and required a coordination 
with the road and rail-way traffic. The lifting of the re-
maining five steel components with dead loads between 
17 and 32 tons at a maximum radius of 60 m required a 
large mobile crane with a lattice jib (load class 500 tons) 
on the left riverside. Afterwards, the steel components 
were welded together on the construction site before the 
ends of the bridge girder were monolithically connected 
to the abutment walls in a further concreting stage. Final-
ly, the suspender ropes were installed and prestressed be-
fore the temporary support structures could be lowered. 

Fig. 9 Lifting of bridge section with mobile crane

Fig. 8 Longitudinal section – assembly platform


