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Technical Update for the World-Famous Chain
Bridge in Budapest

Bearings and expansion joints were tailored towards the historic building fabric.

Budapest. The world-famous Chain Bridge in Budapest was completely reno-
vated — both in terms of its art history and its function. The greatest technical
challenge was the bridge bearings. They had to fit into the existing structure and
perform special functions, such as protecting against uplift forces. MAURER de-
veloped customised MSM® spherical bearings to this end.

The Chain Bridge over the Danube River in Budapest is a national symbol. Everyone
in the country knows the oldest and most famous of the capital’s nine bridges,
and all those involved in the extensive renovation were correspondingly sensitive.

The Chain Bridge is almost 15m wide and 380 m long. The bridge bearings and
expansion joints were replaced as part of the steel structures’ renovation and
repair as well as the replacement of the reinforced concrete structure of the
roadway with an orthotropic steel deck structure. The historic structure posed
a number of challenges that had to be taken into account when planning both
the bearings and the expansion joints.

Bearing: special case of lifting forces

One of the greatest technical challenges was the bearings. They must be able
to move in all directions, compensate for rotations and superimposed loads
of up to 1,000KN. Today, MSM® spherical bearings fulfil all of these require-
ments — provided the bearings always lie precisely and coherently next to each
other in the sliding surfaces.

However, lifting forces regularly occur on the Chain Bridge. These result from
the fact that all suspension cables and bridge girders are made of steel and
are therefore temperature-sensitive. Since the cables lengthen and shorten,
the bridge rises and lowers over the course of the year. And the approximately
1-metre-high loadbearing structure also changes height by several millimetres.
The two main steel girders extend into the pylons and rest there on the bearings,
albeit in a very special configuration: each support point not only has a bearing
below the girder, but also above it. Depending on the load case, the Chain Bridge
either rests on the lower bearings or presses against the upper ones.
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The old bridge in new splendour in September 2023 fol-
lowing the reopening. On the left, one of the iconic lions.
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Specifically, lifting forces occur, for example, when the suspension cables
shorten in autumn and the bridge rises. If a bus then crosses the bridge, very
rapid load changes occur between applied and immediately lifting forces. These
constant and frequent load changes lead to wear in normal bearings. In order
to ensure that the bearing components are in a compressed state in every load
case at all times, and especially when lifting forces occur, they were equipped
with special springs and guide systems, which prevents wear. “Calculating the
number and effects of bus crossings on the service life of the bearing compo-
nents proved to be a major challenge,’ reports MAURER Project Manager Csaba
Simon. The precise specification of the bearings was developed in close coordi-
nation between the General Contractor and MAURER.

Installation: tightness and unevenness

The installation of the bearings between July and September 2022 posed two
further challenges: the support points and the connection to the old structure.

The support points in the pylon were difficult to access and there was very lim-
ited space. Only fitters of smaller height were able to work there at all. What
is more, the old connecting steel structures were uneven. However, to ensure
optimum load transfer from the bridge girders to the new bearings an abso-
lutely frictional connection is required. The unevenness was levelled out with a
special filler, a so-called cold “multi-metal”.

MAURER supplied a total of 32 MSM®/MSA® spherical bearings with devic-
es against lifting forces. The modern sliding material MSM® (MAURER Slid-
ing Material) can absorb extremely high pressure, which is why the bearings
could be built small. The MSA® sliding alloy is corrosion-resistant and ex-
tremely wear-resistant.

The upper and lower bearings differ only in size, but not with respect to their
technical specification. They are up to 640 x 300 mm in size, weigh up to 113 kg
and can accommodate a load of up to 1,000 KN. They can slide up to 150 mmin
the longitudinal and 200 mm in the transverse direction, and rotate by 30 mrad
in all directions.
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No more space was available: extremely tight spatial
conditions at a bearing under a steel girder ...
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...and the situation is no better at the upper bearing.
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Expansion joints: adapted geometry

The new expansion joints on the historic Chain Bridge were also supplied by
MAURER, not least because the company is renowned in Hungary for its qual-
ity and technical expertise. For example, MAURER has supplied the largest
ex-pansion joints in the country with movements of up to 1,400 mm. In the
case of the Chain Bridge, the main task was to adapt the expansion joints to the
complex geometry of its historic structure.

Four MAURER DT160 HYBRID expansion joints were installed on the pylons
and two MAURER D100 HYBRID expansion joints on the abutments. “DT"
means that compression-shear-springs can accommodate scheduled move-
ments deviating from the main direction of movement, which made guides for
the bearings unnecessary. "Hybrid" refers to the material: the upper parts of
the pro-files including retaining claws are made of stainless steel, and so the
expansion joint is protected against corrosion in the areas that come into con-
tact with traffic and moisture. The expansion joints extend across the entire
width of the bridge and weigh up to 2.6 tonnes.

“On the whole, a further challenge was to coordinate all the historical features,
which cannot be compared with a modern new building, and the resulting
complex consequences with all parties involved: from monument protection
to construction and production to installation,” reports Csaba Simon. "It is im-
portant to remember that most of those involved communicated in a foreign
language: at MAURER, English was the in-house project language, while Hun-
garian and German were often spoken, too."

The Client of the was the BKK Zrt. (BKK Centre for Budapest Transport) and the
General Contractor was A-HID Zrt. The renovated Chain Bridge was inaugu-
rated in August 2023.
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Installation of an expansion joint at the renovated
bridge ends — on the right an installed expansion joint.
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Quick facts about MAURER SE

MAURER SE is a leading specialist in mechanical engineering and steel con-
struction with over 1,500 employees worldwide. The company is a market
leader in the fields of struc-tural protection systems (bridge bearings, expan-
sion joints, seismic devices, vibration ab-sorbers, and monitoring systems).
It also develops and manufactures vibration isolation for buildings and machi-
nery, 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 expansi-
on 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 duel-ling roller coaster at Mirabilandia Park in Ravenna.
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