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Design of a Network Arch Bridge — Schulenburg Bridge, Berlin

Designed by: Wolfram Beyer, TU Dresden, Germany
Awarded the Gottfried-Brendel-Prize 2006 of TU Dresden, Germany

During his studies at
University of Cantabria in
Santander, Spain Mr. Beyer
designed a network arch
bridge.

The boundary conditions for
the bridge design were taken
from an existing project, the
replacement of Schulenburg
Bridge in Berlin-Spandau. This
road bridge across Untere
Havel Waterway is located in
an area characterised by
historical industry. To relieve
the adjacent residential areas
from the industrial background
with its cold and technical look it was to be found a structure that does not follow the
characteristics of its vicinity. A network arch with its slender elements is appropriate for
this task.

It was designed a network arch bridge with crossing steel bar hangers and two steel
arches carrying a newly developed pre-stressed composite bridge deck. The bridge spans
90 metres and has an arch rise of 12.75 metres (14.2 %). The distance between the
arches is 15.28 metres at the abutments and decreases to 10.72 metres at the top due
to an inwards inclination of the arches of 79 degrees. The width of the traffic lane is
12 metres; outside of the arches two cantilevers carry footpaths with a width of
2.50 metres each.

Arches

The arches have a constant box cross section with external dimensions of H/W = 0.6 m /
0.8 m. The webs and flanges consist of 40 mm and 25 mm thick steel plates,
respectively, and are made of structural steel S 460 ML. The cross section has a
parallelogram shape according to [1], i.e. the web plates are parallel to the arch planes;
the flanges are horizontal. The arches are laterally supported by a wind bracing formed
by rhombuses made of circular hollow steel sections (S 235) with an external diameter of
219.1 mm and a thickness of 10 mm.

Hangers

The 40 steel bar hangers per arch plane of S 460 ML steel and with a diameter of 60 mm
are arranged according to [2]. The angle between the arch and the hangers measures
55 degrees. The upper hanger connections are spaced 2.13 metres along the arch. Inside
the arch box a steel bar is welded to a transverse stiffener plate serving as hanger
connection. The on-site butt-welded connection of the hanger to this steel bar is located
right below the arch profile. The clearance between the sets of rising and falling hangers
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measures 45 mm. At their intersection the hangers are connected by steel clamps. A
particular hinge allows movements within the arch plane but impedes those in transverse

direction.

Bridge deck

As common in urban bridges a special "
difficulty of the bridge design was the e
aesthetical, static and functional incorporation }t

of numerous supply lines up to diameters of
0.8 m. The German guidelines for the ol
placement of service pipes in bridges [3]
require a clearance to structural elements of
at least 0.3 m. Furthermore pipes must not be
located below the deck soffit. This requires a
certain  minimum deck depth that is
structurally not necessary for network arch
bridges. Typically a network arch bridge deck
is recommended to be a longitudinally pre-
stressed concrete slab. Large arch distances
may require transverse pre-stressing. For the
design described herein a solution was found ; 0
that applies transverse composite girders / "

providing sufficient structural depth to |,

accommodate supply lines according to the |2
specifications. The composite girders are also i

an economical solution spanning 15.82 metres C—
between the arches. The composite girders

are connected to edge beams with a cross S ncoton
section of 1.00m x 2.00 m, which also v iy OOWlatendmamoaiie
accommodate 8 longitudinal pre-stressing

tendons each.

A cantilever of 1.80 m length and a depth tapering from 0.5 to 0.3 m is attached to the
edge beam outside each arch. The slab between the edge beams is 0.3 m deep. The
transverse steel girders are made of structural steel S 235 and have a maximum depth of
1.40 m.

The material used per square meter of bridge deck area are 127 kg/m?2 of structural
steel, 88 kg/m?2 of reinforcing steel and 0,49 m3/m2 of concrete.
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