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The Largest Uplift Spherical Bearings with
CE Marking

Extreme uplift forces at the Neue Strombriicke Magdeburg
require special MSM® Spherical Bearings.

Magdeburg. Due to particular static conditions, the Neue Strombriicke in
Magdeburg was equipped with extraordinary bridge bearings in the course of
its rehabilitation. Since alternating tensile and compressive loads have to be
transferred on the abutments, oversized constructions with a sophisticated
interior and a dead weight of 13 tonnes were required, particularly due to the
extreme tensile loads. MAURER's experts for bridge bearings were competent
in this case.

The Strombriicke over the Elbe is of central importance in Magdeburg and has a
chequered history: Originally, it was a wooden structure on stone piers, then, in
1862, an iron bridge over the river; blown up in 1945, and in 1946, reopened as a
temporary bridge using old bridge elements. Since 1965, the “Neue Strombriicke”
has stood in its current form. It is part of a bridge structure with a total of three
bridges over the Stromelbe, the Zollelbe and the Alte Elbe.

Following rehabilitation between 1992 and 1994, the Strombriicke now had
to be rehabilitated again, since the bearings, among other things, had suffered
greatly. This can be explained by the special conditions at the Strombrticke.

Unequal spans: uplift forces

The bridge is almost 260 m long and approximately 30 m wide. The steel super-
structure weighs 2,800tonnes. The spans are unequally distributed: The main
span is 130m, at the abutments itis 82 and 46 m.

These unequal spans may lead to enormous uplift forces at the abutments in
the case of heavy vehicles in the centre of the bridge. In addition to cars, trucks
and buses, trams also cross the bridge in oncoming traffic.

Usually, bridge bearings are only designed for vertical compressive forces. Due
to the special load condition, the bearings in Magdeburg were designed such
that they also can accommodate uplift forces. Additionally, as is common for
large bridge bearings, they also compensate for rotations and displacements.
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The Neue Strombrticke over the Elbe in Magdeburg

during its rehabilitation in 2023. On the right, the sec-

ond of a total of three bridges of the bridge structur.
Photo: SEH

In the production at MAURER: Clearly visible the
external clamps with sliding plate (shining), which
prevent the bearings from opening in the case of
uplift forces.
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In the production, the centrepiece, which is the actual
bearing, is inserted.
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All-rounder: MSM® Uplift Spherical Bearings

For all these load cases and movements, MAURER developed special MSM®
Uplift Spherical Bearings.

The internal calotte of the bearings has two sliding surfaces, one of which is flat,
and the other in the shape of a spherical segment. This facilitates kinematic rota-
tions and displacements of the superstructure. To enable movements of the su-
perstructure without restraint, the sliding surfaces are equipped with the MSM®
sliding material. Compared to conventional PTFE (Teflon), the “"MAURER Sliding
Material” accommodates higher displacement velocities and longer slide paths —
virtually wear-free and with a guaranteed service life of over 50 years. Moreover,
MSM® can withstand the strongly varying vertical forces without wear or fatigue.
Additionally, an internal uplift device and lateral, slidable clamping devices prevent
the bearings from opening in the case of uplift forces. To ensure an optimal tech-
nical functionality, the sliding surfaces must stay in contact with one another at
all times.

All bearings of the eastern abutment and two of the four bearings of the
western abutment protect the ends of the bridge against uplift forces of up to
4,000kN. They also transmit rotations about the horizontal axes of up to ap-
proximately 20 mrad and movements of up to approximately 290 mm.

Limited space for installation and removal

“The limited space conditions posed another challenge”, explains MAURER Project
Manager Dirk Wilming. The new oversized bearings with dimensions of up to ap-
proximately 2.5x 1.5m and approximately 13tonnes dead weight were installed
below the existing structure, which resulted in difficult conditions. Since the old
bearings had to be removed first, shores were necessary, along which the entire
installation and removal had to be carried out. The bridge bearings were pre-
stressed against the concrete as scheduled using specially developed tension
anchors. On top of that, the bridge bearings are replaceable despite their size,
which was a requirement of the owner.

The installation took place in autumn 2023; since December, the bridge has
been reopened to the traffic.
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Challenge during installation: Extremely limited
space. The bearing, with its 73 cm height, shows
how tight the space was for the fitters during
installation.
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The fully installed bearing.
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Cross section of an MSM® Uplift Spherical Bearing.
Green is the calotte, red the slidable uplift device
against uplift forces.
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Quick facts about MAURER SE

MAURERSE is a leading specialistin mechanical engineering and steel construction
with over 1,500 employees worldwide. The company is a market leader in the
fields of structural protection systems (bridge bearings, expansion joints, seismic
devices, vibration absorbers, and monitoring systems). It also develops and man-
ufactures vibration isolation for buildings and machinery, roller coasters, Ferris
wheels and special structures in steel construction.

MAURER is involved in many spectacular large-scale projects, such as the
world’s largest bridge bearings in Wazirabad, earthquake-resistant expan-
sion joints on the world’s longest suspension bridge (1915Canakkale), tuned
mass dampers in the Baku and Socar Tower or the unique guided cross-ties
with derailment protection on the Champlain railway bridge in Montreal. Com-
plete building isolation ranges from the Acropolis Museum in Athens to the
new major airport in Mexico. Spectacular amusement rides include the Munich
Ferris wheel Umadum, BOLT™ as the first roller coaster on a cruise ship or the
world's first duelling roller coaster at Mirabilandia Park in Ravenna.
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