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reviewed magazine about bridge information modelling. 
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on our website as pdf. 
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Studies and much more from around the world. 
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photos, videos, drawings, 3D models, links, etc.  
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to share theory and practice, knowledge and experience     

and at the same time, to show the grace and beauty             
of the structures.  
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and engineers from academic, research and business 
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The MSS formwork length is usually the bridge 
span plus approx. 1.3 m which corresponds to the 
distance between the concrete segment joint and 
the MSS suspension point. 

The maximum economical span length for casting 
with MSS technology is usually between 30 - 70 m, 
based on the type of deck section, surrounding 
terrain conditions and landscape.  

For long spans the deck section is typically a box 
girder. For spans up to 45 m, a double T section is 
more efficient.  

The span length and the type of deck cross-section 
are determined by the bridge designer, and the 
MSS must adapt to the specified geometry. 

Optimizing the construction solution is most 
effective when the bridge or viaduct structure 
designer has detailed knowledge of the MSS 
characteristics to be used.  

In design-build projects, optimization of the 
concrete solution, considering the construction 
process, can be achieved.  

Generally, each deck span can be cast in a single 
phase, especially if the deck section remains 
constant throughout the viaduct or bridge.  

However, if the section varies, it may need to be 
cast in two phases: the first phase for the             
U-section and the second for the top slab, in the 
case of box sections. 

The main advantage of using the MSS lies in the 
efficient use of bridge materials, as it typically does 
not require more concrete, reinforcement, and 
prestressing than that required for the final in-
service phase of the bridge or viaduct.  

This is because the MSS does not introduce 
significantly different loading conditions on the 
piers and deck compared to the in-service phase 
with traffic loads. 

 

Figure 2: Underslung MSS longitudinal view 

 

Figure 3: Overhead MSS longitudinal view 
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Figure 4: Underslung MSS section and deck box section 

 

Figure 5: Underslung MSS section and deck double T section 
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Figure 6: Underslung self-launching MSS longitudinal view 

TYPES OF MOVABLE SCAFFOLDING SYSTEMS 
(MSS) 

There are two main types of MSS: the underslung 
MSS shown in Figure 2 and the overhead MSS 
shown in Figure 3. The fundamental difference 
between them is the position of their main structure 
relative to the bridge or viaduct deck. 

In an underslung MSS, Figure 2, the main structure 
is located below the deck, supporting the formwork 
from underneath.  

In an overhead MSS, Figure 3, the main structure 
is positioned above the deck, with the formwork 
suspended from it using threaded rods and 
hangers. 

Both underslung and overhead MSS exist in 
standard and self-launching configurations. The 
self-launching MSS is equipped with devices that 
allow it to reposition the supports on the piers 
autonomously, while the conventional MSS 
requires auxiliary equipment, such as mobile 
cranes, to relocate supports to the next pier.  

All Strukturas MSS are launched to the next span 
using low-pressure (300 Bar) hydraulic jacks. 

The underslung self-launching MSS shown in 
Figure 6 features a long front nose designed to 
reach the next supporting pier, a typical short rear 
nose, two pairs of supporting brackets, and a rear 
rolling support.  This self-launching solution is 
equipped with temporary supports at the piers to 
allow the MSS supporting brackets to be relocated 
to the next position at the same time as the rebar 
installation. This approach minimizes the 
construction cycle of the span. 

Each type of MSS has its advantages depending 
on the site conditions, pier geometry, and other 
factors.  

UTILIZING  UNDERSLUNG  MOVABLE 
SCAFFOLDING  SYSTEMS  FOR  DECK 
DEMOLITION 

In recent years, particularly driven by the German 
program for the replacement of bridges and 
viaducts on the country's road network, Strukturas 
developed a solution for the demolition of concrete 
decks, which utilizes the underslung MSS. 

Using the underslung MSS as temporary support 
during deck demolition and as a means of 
collecting resulting debris is a technically reliable 
and cost-saving solution, particularly suitable for 
decks located in urban areas or environmentally 
sensitive zones where other traditional methods 
cannot be employed. 

Using the MSS for demolition allows the bridge to 
remain operational under traffic for a greater length 
of time. 

During demolition, the MSS supporting brackets at 
the pier columns are supported by steel struts 
shown in Figure 9 which transfer loads to the pier 
foundation. In new deck construction, the 
underslung MSS brackets are typically supported 
on the pier column walls using block outs. 
However, under demolition, these openings cannot 
be made due to the poor condition of the concrete 
and the inability to reinforce the existing concrete 
structure. 

The formwork used in demolition projects is 
prepared to ensure operator access to the points 
for support between the formwork and the deck's 
bottom slab. Additionally, it serves as a collection 
system for the debris.  

The surface must be designed to withstand the 
impact of concrete blocks resulting from the deck 
demolition. 
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Figures 7 and 8: Demolition of the superstructure using MSS TB in Heubach, 
Germany, with minimal intervention to existing infrastructure 

Figure 9: MSS in Krondorf, Germany 

The MSS, aside from collecting demolition debris, 
primarily supports the deck in the span being 
demolished, ensuring that internal stresses of the 
superstructure do not exceed acceptable limits.  

 

Figure 10: Demolition of the superstructure using MSS in Werntal, Germany 

As the demolition progresses, the deck 
deformation increases, causing an increase in 
MSS deformation, which must also stay within 
predefined limits.  
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Figure 11: MSS activated supports at stage 0 & 1 

 
Figure 12: MSS activated supports at stage 3 & 4 

 

Figures 11 and 12 illustrate some intermediate 
steps for activating the MSS supports and 
controlling the deck and MSS deformations in         
a specific project.  

In practice, the deck to be demolished and the 
MSS function as a composite structure, 
necessitating a defined deformation control 
procedure.  

These intermediate configurations of deck support 
on top of the MSS correspond to different phases 
of deck demolition and their respective 
deformations of both the deck and the MSS.  

In the longitudinal schematic model view shown in 
Figure 11, the front 1/5 of the deck span is still 
intact, whereas in Figure 12, this portion of the 
deck has already been demolished. 

The demolition process is thus based on managing 
the maximum deformations of the deck and the 
MSS at each demolition phase, as well as 
controlling the contact points between the deck's 
bottom slab and the supports on the formwork, 
achieved using concrete shims covered with teflon 
plates placed between the deck and the formwork, 
see Figure 13. 

 

Figure 13: MSS cross section and concrete support details 
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Figure 14: MSS schematic general 3D view at demolition. The engineering challenge is to avoid an overloading of 
the superstructure during the demolition and to ensure a safe load transfer within the load capacity of the MSS 

 

The MSS elevation is adjusted by the four main 
hydraulic jacks placed between the MSS main 
girders and the supporting brackets, which are 
connected to the pier columns and transmit the 
reactions to the foundations.  

After the demolition, this same MSS could also be 
used for the construction of the new bridge deck.  

In this case, the formwork must be reconfigured to 
match the new deck geometry and other 
parameters, such as span and deck width.  

This approach saves time and resources, making 
the construction process more efficient. 

 

Figure 15: MSS longitudinal schematic view at demolition position showing supports aligned with the columns 
 

3D view when used at demolition 
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Figure 14- MSS TB Heubach at new deck 
construction 

 

Figure 16: MSS TB Heubach at new deck construction 
 
 3D view when used at demolition 

 

Figure 17: MSS installed in between two parallel decks 
 

 

Figure 16 shows an underslung MSS used to build 
the new deck after being used to demolish the 
existing one.  

The configuration of the MSS and its formwork was 
modified to adapt to the geometry of the new deck, 
which differed from the demolished one in terms of 
the location of the pier columns and the span 
length. 

During the MSS design for demolition, it is also 
essential to consider requirements that will allow 
the design to cover the new deck construction 
using the same MSS for demolition.  

Typically, many of the viaducts and bridges to be 
demolished are located on highways, and most of 
them are twin decks situated side by side. In these 
cases, the underslung MSS comprised two 
relatively narrow symmetrical halves allowing these 
systems to be used in limited spaces, such as in 
the gap between decks supported by individual 
pier columns. 

In these cases, the demolition of one deck is 
carried out while keeping the parallel deck 
operational.  

This operation continues until the new deck, 
replacing the demolished one, is built.  

  

Figure 18: Challenging MSS installation 
conditions can be resolved by professional 

site crew from Strukturas 

 

Figure 19: The MSS could be 
assembled on the ground and later 
could be lifted with 4 strand jacks 
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Video 2: Span by span construction of the new Heubach Bridge 
using movable scaffolding system 

Video 1: Span by span demolition of the Heubach Bridge 
using movable scaffolding system 

 

 

  

Video 3: Span by span demolition of the Krondorf Bridge 
using movable scaffolding system 

 

Video 4: Demolition of the Werntal Bridge using movable 
scaffolding system 

 

 

0:00 / 0:57 

DEMOLITION OF 
THE WERNTAL 

CONCLUSION 

A relatively lightweight MSS solution based on       
a simple concept, resulting from decades of 
continuous development in the construction of 
many kilometres of new concrete bridge decks and 
viaducts, designed by a highly skilled technical and 
creative team, enables the MSS to operate under 
extreme conditions of horizontal curves, 

longitudinal grades and space limitations when 
used to demolish bridges and viaduct decks. 

The simplicity of this solution, coupled with its 
capacity to operate safely under extreme 
conditions, embodies the essence of our motto:  

WE MAKE IT SIMPLE! 

 

 

 

 

 

 

 

Click on the image to play the video 

https://www.youtube.com/watch?v=CgKjoq0u_Zg
https://www.youtube.com/watch?v=RekzyLED2cI
https://youtu.be/U-l_NWF2zpU
https://www.youtube.com/watch?v=zARRN_9hzd4
https://www.youtube.com/watch?v=U-l_NWF2zpU
https://www.youtube.com/watch?v=U-l_NWF2zpU
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Heubach Bridge Demolition, A45 Ehringshausen, Germany 
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Krondorf Bridge Demolition,  �$�����6�R�X�W�K���2�I���1�Ù�U�Q�E�H�U�J�����*�H�U�P�D�Q�\ 
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Heubach New Bridge Construction, A45 Ehringshausen, Germany 
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�5�D�X�Q�K�H�L�P���%�U�L�G�J�H���'�H�P�R�O�L�W�L�R�Q�����0�Ó�Q�F�K�K�R�I���7�U�L�D�Q�J�O�H�����*�H�U�P�D�Q�\ 



https://www.linkedin.com/pulse/movable-scaffolding-system-mss-strukturas-as-3mwrf%3FtrackingId=lNE5AUg5ywgZerRCnofmwQ%253D%253D/?trackingId=lNE5AUg5ywgZerRCnofmwQ%3D%3D
https://strukturas.no/strukturas-bridge-building-equipment-gallery/
https://www.facebook.com/BridgeBuildingEquipment/
https://no.linkedin.com/company/strukturas-as
https://www.youtube.com/@strukturas_as/videos
https://www.linkedin.com/posts/strukturas-as_underslung-form-traveller-balanced-cantilever-activity-7198910508475830273-X6nA?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/strukturas-as_bridge-construction-productivity-activity-7201084815985504256-FP1I?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/pulse/form-travellers-ft-strukturas-as-3nn3f?utm_source=share&utm_medium=member_android&utm_campaign=share_via
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UNDERSLUNG MOVABLE SCAFFOLDING 
SYSTEM FOR CONSTRUCTION OF THE 

TALBRUCKE EISERN, GERMANY 

 

 

�$�Q�G�U�Æ���6�D�Q�W�R�V 

BERD 
 

 

Figure 1: Front View of the MSS 
 

INTRODUCTION 

The bridge �7�D�O�E�U�Ù�F�N�H���(�L�V�H�U�Q���L�V���O�R�F�D�W�H�G���R�Q���W�K�H���$������
motorway in the state of Nord-Rhein-Westfalen in 
Germany.  

This project is part of a restructuring/requalification 
of the 274 km motorway. The A45 connects 
Dortmund, a Northern Germany city, to the city of 
Zellhausen in Bavaria. 

�7�K�L�V�� �Q�H�Z�� �7�D�O�E�U�Ù�F�N�H�� �(�L�V�H�U�Q��bridge project consists 
of the replacement of two superstructures and 
�D�V�V�R�F�L�D�W�H�G�� �L�Q�I�U�D�V�W�U�X�F�W�X�U�H�� �R�I�� �W�K�H�� �I�R�U�P�H�U�� �7�D�O�E�U�Ù�F�N�H��
Eisern, dating back to 1967. 

 

https://www.linkedin.com/in/andr%C3%A9-santos-74677ba3/
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Figure 4: Elevation and plan of the M53-I underslung MSS 

  

 

THE BRIDGE 

The bridge project involves the construction of two 
parallel viaducts each comprising a concrete box 
girder section superstructure.  

Each viaduct has 7 spans, with a typical span of  
53 m, resulting in a total length of 684 m.  

The maximum height of the piers is 45.28 m.  The 
width of each superstructure is 17.72 m. 

The construction of the viaducts was carried out 
using an underslung movable scaffolding system 
M53-I which was designed and supplied by BERD, 
see Figure 4. 

Figures 2 and 3: Aerial View of the construction site 
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Figure 5: M53-I structure 

MSS M53-I 

The M53-I is an underslung self-launched Movable 
Scaffolding System (MSS), conceived for span-by-
span construction of concrete bridge decks with 
span lengths up to 53 m.  

The MSS is capable of limiting its own deflection by 
means of the Organic Prestressing System (OPS), 
see Figures 5 and 6. 

The M53-I has a total length of 120.5 m and           
a weight of about 550 tonnes (including all metallic 
structure, formwork, hydraulic equipment and 
other components).  

The main load carrying structure comprises two 
steel truss girders, the main girders, each 
equipped with two sets of prestressing cables 
actively controlled by an Organic Prestressing 
System (OPS) during the concrete pouring stage.  

Both main girders are connected by transverse 
structures, except in the launching stage when 
each main girder travels independently from the 
other.  

The launching of the MSS is performed by two 
hydraulic winches, one on each girder. 

 

Figure 6: M53-I structure with OPS 
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Figures 9 and 10: Cross section of the M53-I in casting (left) and launching (right) stages 

 

  

Figures 7 and 8: View of the MSS during operation 

The pier brackets, see Figures 5 and 9, are the 
support of the main girders, which must be 
connected to the pier. 

The transverse structures are connected and 
supported by the two main girders. The formwork 
panels are placed on top of the transverse 
structures, see Figure 9.  

In order to allow the MSS to pass the pier section 
without any interference, the central part of the 
transverse structures is rotated out of the way by 
hydraulic jacks.  

The OPS, worldwide patented and used exclusively 
by BERD, is a deflection control system that allows 
the achievement of a lighter, safer and more 
functional scaffolding support system.  

The OPS is an adaptative prestressing system, in 
which the forces applied are automatically adjusted 
to compensate the deflection.  

This system also includes several safety redundant 
components, monitoring system and alarm 
warnings, Figure 6. 

During the launching stage, the prestressing 
cables are unloaded and the OPS system is 
inactive. 

CONSTRUCTION PROCESS 

The typical steps of the construction process using 
the MSS M53-I are as follows. First, the pier 
brackets and bogies are disassembled from the 
Pier N-2 and then reassembled on Pier N+1, see 
Figures 2 and 9.  
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Then, external formwork is stripped, the main 
girders lowered and the central joint of transverse 
structures disconnected.  

The main girders are moved transversely out from 
the pier and transverse structures rotated out to 
allow MSS passing through the piers, Figure 10. 

Following this, the MSS is launched.  

After main girders are transversely moved in and 
transverse structures rotated inwards, its central 
joint is then reconnected and the main girders 
raised. External formwork is then raised and 
adjusted.  

Rear support is provided from the rear suspension 
beam. 

The 1st phase of the bridge construction including 
concrete pouring, curing and application of 
intermediate post-�W�H�Q�V�L�R�Q�L�Q�J�� �R�I�� �E�R�[�p�V�� �8�� �V�H�F�W�L�R�Q�� �L�V��
followed by the 2nd phase of the bridge deck 
�F�R�Q�V�W�U�X�F�W�L�R�Q�� ���S�R�X�U�L�Q�J�� �D�Q�G�� �F�X�U�L�Q�J�� �R�I�� �W�K�H�� �E�R�[�p�V�� �W�R�S��
slab) with subsequent post-tensioning of the deck, 
see Figures 11 and 12 below. 

CHALLENGES 

There were a number of challenges associated 
with the site, but the most demanding was the 
work from the ground because of the poor 
accessibility.  

For the assembly of the MSS, there was only 
limited space and difficult access.  

Both the MSS assembly and disassembly required 
an engineered and detailed planning, especially 
the latter made from under the already built deck 
with small clearance which was harsh.  

It was also necessary to supply material along the 
previously built deck and provide the client with     
a solution which allowed the installation of               
a concrete placing boom over the MSS main girder 
in order to simplify the concrete pouring task 
(installed during all operations, see Figures 1, 7, 
and 8).  

Last but not least, from the beginning the client 
required a technical solution that would guarantee 
quality deck construction and deformations 
control. 

 

 

 

 

 

Figures 11 and 12: 1st phase on the left and 2nd phase on the right 
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Figures 13 and 14: Aerial views of the bridge under construction and when completed 

 

Video 1: Project Overview           Click on the image to play the video 
Project images and Video 

Credit: Construgomes 

�<�R�X���F�D�Q���U�H�D�G���D�E�R�X�W���%�(�5�'�p�V���S�U�H�Y�L�R�X�V���S�U�R�M�H�F�W�V���D�Q�G���H�T�X�L�S�P�H�Q�W���L�Q���W�K�H���H-mosty magazine: 

   

BOWSTRING MSS WITH OPS M1-70-S MSS FOR THE D4R7 
THE DANUBE BRIDGE 

 

LG50-S FOR THE SEGMENTAL  
CONSTRUCTION OF THE ANITA 
GARIBALDI BRIDGE IN BRAZIL 

https://www.youtube.com/watch?v=l_DmSpUdVj0&t=5s
https://e-mosty.cz/movable-scaffolding-systems/
https://e-mosty.cz/d4r7-the-danube-crossing/
https://e-mosty.cz/tawatina-bridge-darwin-bridges-laguna-bridge-b2p/


OVERHEAD MSS UNDERSLUNG MSS

LAUNCHING GANTRY MODULAR BRIDGE

W W W . B E R D . E U

B E R D

B E R D B R I D G E S

SOLUTIONS FOR 
BRIDGE CONSTRUCTION

https://www.berd.eu/en/
https://www.berd.eu/en/
https://www.linkedin.com/company/berd
https://www.facebook.com/berdbridges
https://mbs.berd.eu/en/
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ANCHORING OF THE BEARINGS ON THE 
GIRDERS WITH THE LIQUID-SHIM�‹  MM1018             

ON THE 25th APRIL BRIDGE, LISBON 
 

Carsten Kunde, Managing Director 

DIAMANT Polymer GmbH  

 

 

 

Figure 1: The two main pylons are 190 m high with foundations 82 m below sea level. 
The height of the roadway above water is 70 m. Image from Adobe Stock 

 

INTRODUCTION 

With their large spans, suspension bridges enable 
road or rail crossings of gorges or straits. For 
spans over 1,000 m, they are the most frequently 
used type of construction1.  

In contrast to beam or arch bridges, the structures 
suspended on steel cables are not rigid. In addition 
to tensile forces in the cables and compressive 
forces in the pylons, suspension bridges are 
exposed to considerable vibrations caused by 
traffic and wind.  
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Figure 2: The weight and speed of around 160,000 cars 
and 140 trains per day cause major vertical 

deformations and resulting displacements and twists    
at the ends of the bridge 

 

These can lead to material fatigue and restrictions 
on utilization.  

The technical challenge of replacing 500 bearings 
of the suspension bridge while traffic was still 
running was correspondingly great.  

REPLACEMENT OF 500 BRIDGE BEARINGS 
UNDER TRAFFIC 

The 25th April Bridge, also known as 25 de Abril 
Bridge (Ponte 25 de Abril in Portuguese) is            
a 3.2 km long suspension bridge that connects 
Lisbon, the capital of Portugal, with the municipality 
of Almada on the left bank of the Tagus River. The 
main span is 1,013 m and the total length of the 
bridge is 2,278 m. 

The bridge was completed and opened in 1966. 
The main girder has two decks. The top deck is for 
cars and since 1999, the lower deck has been 
carrying a double-track railway. 

In 2021, work began on the restoration of the top 
deck substructure. The need for restoration arose 
due to insufficient underpinning of the bridge 
bearings. This caused a cavity to form under the 
bearing, which in turn led to deformation of the 
bearing due to the load of the bridge. 

Around 500 bridge bearings installed in the steel 
framework had to be removed while traffic was still 
running, and replaced with new, very flat 
components from Maurer SE, Munich.  

The new bearings had to be installed in such a way 
that the steel structure moves against each other 
via the integrated plastic sliding surfaces and the 
load of the girders is evenly distributed without 
gaps or other production-related tolerances.  

When replacing the bearings of a suspension 
bridge that is open to traffic, it must be taken into 
account that the permanent compressive load 
variation causes alternating vibrations and forces 
to act on the structure.  

Additional challenges were posed by the speed at 
which the extraordinarily high number of identical 
bearings had to be replaced.   

FORCE-FIT AND FORM-FIT BEARING 
ANCHORING UNDER TRAFFIC   

The project managers' preliminary considerations 
focused primarily on the force-fit anchoring of the 
bearings on the transverse and longitudinal beams.  

The technique usually used for this purpose 
involves the use of individually manufactured lining, 
sheets or wedge plates for gap compensation.  

However, in view of the large quantity of bridge 
bearings and the time and costs involved in 
transporting them, this seemed disproportionately 
expensive.  

This was compounded by the constantly varying 
compressive conditions, which would have made it 
almost impossible to reliably produce suitable 
plates.  

The option of milling the bearing seat was also 
discussed, but this was ruled out as an intervention 
in the existing structure. Ultimately, an important 
requirement for the restoration was to carry it out 
as quickly and cost-efficiently as possible.    
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THE LIQUID-SHIM�  MM1018 FROM DIAMANT 
POLYMER GMBH  

Finally, the third option was used on the 
suspension bridge in Lisbon: the Liquid-�6�K�L�P�‹��
MM1018 from DIAMANT Polymer GmbH, which 
consists of a two-component metal polymer and 
can be inserted into the gaps and irregularities in 
liquid or putty version.  

An important argument in favour of using this 
variant was that the process has a general building 
approval and has already been used successfully 
thousands of times worldwide in steel and bridge 
constructions. 

The great advantage of the Liquid-Shim�  compared 
to conventional steel lining plates is that it fills every 
gap geometry flexibly and precisely to 100 per 
cent, thus creating a complete force-fit and form-fit 
connection and also does not need to be 
mechanically processed or adjusted.  

It also prevents gap corrosion from occurring.  

The two-component reaction resin system can be 
used either as a putty or in a liquid version and can 
be filled or injected, which means that even the 
smallest, non-specific gaps can be securely 
compensated.  

 

DIGRESSION: HISTORY OF THE INJECTION PAD 
FOR THE LIQUID-SHIM�  

Ten years ago, professional divers were faced with 
the task of replacing so-called boat landings on 
offshore wind turbines. Boat landings are impact 
protection designed to protect the actual tower 
from damage by the mooring ship.   

Due to the changing water levels, these boat 
landings were at least 6 m long and each 
connected to the tower via four round flanges. This 
was precisely where the difficulty lay.  

The new components were manufactured on land 
and could only be adapted on-site during assembly 
with considerable effort.  

This was a perfect application for the Liquid-Shim�  
MM1018. The fact that at least one flange was 
always underwater made it difficult to process 
reactive resins.  

To solve this problem, the DIAMANT engineers 
developed the concept of the injection pad as part 
of a research project with the Leibniz University of 
Hanover and demonstrated its functionality in 
underwater use with divers. Injection pads, which 
were first applied in 2014, have been used where 
either sealing the gap space is difficult (such as 
underwater) or where there is simply not enough 
time to seal it. 

Figure 3: Lower deck that carries double rail tracks 
with inspection platforms on the sides 

 

 

Figure 4: DIAMANT Managing Director Carsten Kunde 
took the opportunity to personally inspect the restoration 

work on the Bridge 

 

https://diamant-polymer.de/en/product-solutions/liquid-shim/
https://diamant-polymer.de/en/product-solutions/liquid-shim/
https://diamant-polymer.de/en/product-solutions/liquid-shim/
https://diamant-polymer.de/en/product-solutions/liquid-shim/
https://diamant-polymer.de/en/product-solutions/liquid-shim/
https://diamant-polymer.de/en/product-solutions/liquid-shim/
https://diamant-polymer.de/en/product-solutions/liquid-shim/
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The metal-polymer enables the required full-
surface gap compensation in both its putty and 
liquid versions, completely independent of the 
varying load and traffic conditions.  

The material is also resistant to corrosion and 
seawater and resistant to petrol, oils, coolants and 
lubricants.  

The high compressive strength and dimensional 
stability were further arguments in favour of using 
the material in this project.  

Dynamic loads are tolerated just as well as high-
temperature fluctuations.  

FATIGUE STRENGTH OF THE METAL-POLYMER 
SCIENTIFICALLY TESTED 

The Institute for Building Materials Research, 
Conservation, Repair and Polymer Composites 
(IBAC) at RWTH Aachen University was 
commissioned to analyse the durability and the 
associated fatigue strength of the gap 
compensation material MM10182.  

For this purpose, dynamic cyclic compressive tests 
were carried out in the IBAC laboratory in order to 
analyse the fatigue behaviour of the material and 
estimate the lifetime under cyclic loading. 

The cyclic compressive tests were carried out with 
the following parameters:  

�x Frequency: 10 Hertz 
�x Sinusoidal load change 
�x 10 million load changes (target value) 
�x �����D�Y�H�U�D�J�H���W�H�Q�V�L�R�Q�V�������������������D�Q�G���������1���P�P�•���� 
�x Different voltage amplitudes 

The dynamic loading was carried out using            
a servo-hydraulic testing machine. Figure 6 shows 
�W�K�H���:�Ó�K�O�H�U diagram associated with the test.  

 

Figure 5: Installation of an injection pad for Liquid-Shim�‹  
MM1018 on a carrier support 

 

 

Figure 6: �7�K�H���:�Ó�K�O�H�U diagram shows the stress amplitudes against the number of stress cycles for the samples. The MM1018 samples 
survived the 10 million stress cycles at the highest stress amplitude without visible damage 
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This diagram shows the number of cyclic load 
changes and the stress amplitude that can be 
withstood during these cycles.  

This allows the fatigue strength of MM1018 to be 
quantified. It can be seen that the high-
performance polymer can withstand a total of      
10 million load cycles at all 3 applied mean 
compressive stresses and that no cracks are 
recognisable in the tested samples.  

The highly filled metal polymer can therefore 
demonstrate the fatigue strength and durability that 
are vital for bridge bearings. 

APPLICATION OF MM1018 

For the restoration of the bridge bearings, the 
liquid variant MM1018 FL was used, with which 
even the smallest gaps and cavities can be 
perfectly filled and compensated.  

The two-component reactive resin system was 
supplied in the correct mixing ratio in a 2-bin set.  

A pump and special injection pads were used to 
simplify and speed up the injection process. 

The injection pads, which are made of a tear-
resistant foil and fitted with small hoses for filling 
the material, simplified the application of the 
Liquid-Shim�‹ .  

The fastening screws of the bearings could be 
omitted through openings in the foil in order to 
protect the screws.  

Once the screw connections between the beams 
had been loosened and the longitudinal beams 
lifted a few millimetres using hydraulic presses, the 
worn bearings could be replaced. 

The major advantage of DIAMANT's Liquid-Shim�‹  
compared to conventional steel lining plates is that 
it flexibly fills every gap geometry 100 per cent and 
does not need to be mechanically processed or 
adjusted.  

MM1018 FL hardens quickly and achieves              
a compressive strength of up to 161 N/mm2. The 
composite material hardens within 24 hours and is 
not affected despite the ongoing traffic and the 
resulting vibrations.  

The injection pads used can be manufactured and 
customised precisely for the corresponding 
bearings.  

Figure 8 shows the technical drawing of the 
required injection pad and the actual used foil 
below it.  

With the help of this foil, the injection process can 
be completed even faster and the gap can be 
quickly compensated over the entire surface. 

After replacing the bearings, the injection pads 
were placed in the gap between the lower bearing 
plate and the bridge crossbeam and the new 
bearings were bolted in place.  

The gap compensation material was then pressed 
into the injection pad until all unevenness and gaps 
were filled and a force-fit and form-fit connection 
was created.  

This process took around 20 minutes per bearing. 
The total time required for 500 bearings was 
around 167 hours. 

The Liquid-Shim�‹  from DIAMANT is a flexible 
solution for force-fit gap compensation in steel and 
bridge construction.  

The two-component reactive resin system can be 
used as a putty or liquid version and can be filled 
or injected.  

This means that even inaccuracies and 
unevenness between head plates, bridge bearings, 
crane runway and rail guides as well as steel 
components that are difficult to access can be   
100 per cent compensated or filled.  

Figure 7: The fast-curing metal polymer fulfils                 
the strength requirements for steel with a compressive 

swelling strength of up to ten million load cycles 

It is also seawater-resistant and rustproof 

 

https://diamant-polymer.de/en/product-solutions/liquid-shim/
https://diamant-polymer.de/en/product-solutions/liquid-shim/
https://diamant-polymer.de/en/product-solutions/liquid-shim/
https://diamant-polymer.de/en/product-solutions/liquid-shim/


   
 

03/2024 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Injection pads (grey) simplify and accelerate the force-fit and form-fit gap 
compensation with the Liquid-Shim�‹  MM1018 FL 

 

 

Tolerance overruns, gaps or wedge gaps can be 
quickly and efficiently filled with MM1018 - even on 
bridges and structures that are permanently 
exposed to high loads, pressure load fluctuations 
and changing vibrations and forces.  

The metal-polymer has been approved by the 
German Institute for Structural Engineering and is 
the perfect solution for gap compensation on steel 
structures, even during ongoing traffic or 
operation. 

CONCLUSION 

During the bearing replacement on the 25th April 
Bridge in Lisbon, the Liquid-Shim�‹  MM1018 FL 
was successfully used and made a decisive 
contribution to the realization of the project.  

The use of the polymer ensured that the bearings 
could be exchanged even under changing 
pressure loads.  

In addition, the Liquid-Shim�‹  in combination with 
injection pads enabled the bearings to be replaced 
quickly and safely, while at the same time providing 
full-surface load transfer. 

This meant that the necessary 500 bridge bearings 
could be exchanged time-saving, cost-effectively 
and easily.  

This will allow car and train traffic continue to flow 
safely and without problems over one of Lisbon's 
landmarks for decades to come.  

 

 

 

 

 

 
1 ScienceDirect, Suspension Bridges, 

https://www.sciencedirect.com/topics/enginee
ring/suspension-bridges. 

2 Fatigue strength of the gap compensation 
material MM1018, ibac �,�Q�V�W�L�W�X�W���I�Ù�U��
Bauforschung, Bauwerkserhaltung und 
Polymerkomposite, RWTH Aachen, M 1999 - 
2016. 

 

 

 

 

 

https://diamant-polymer.de/en/product-solutions/liquid-shim/
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https://www.sciencedirect.com/topics/engineering/suspension-bridges


100% GAP AND TOLERANCE COMPENSATION

WITH MM1018  – THE LIQUID SHIM

In a single step. Without mechanical processing. More quickly and 
less expensive than conventional lining plates or wedge plates. 

Introducing our globally trusted solution MM1018  for gap and tolerance 
compensation in bridge construction! Applied in countless construction 
sites worldwide, our innovative product ensures unparalleled structural 
integrity and safety for your bridges. Save time and money with our ad-
�[�F�S�H�J�I���Y�J�H�M�S�T�Q�T�L�^�����F�Q�Q�T�\�N�S�L���K�T�W���U�W�J�H�N�X�J���*�Y�Y�N�S�L���F�S�I���F�Q�N�L�S�R�J�S�Y���T�K���G�W�N�I�L�J��
�H�T�R�U�T�S�J�S�Y�X���N�S���F���X�N�S�L�Q�J���X�Y�J�U�����\�N�Y�M�T�Z�Y���H�T�X�Y�Q�^���I�J�Q�F�^�X�����/�T�N�S���T�Z�W���X�F�Y�N�X�*�J�I��
customers and experience the proven effectiveness of our MM1018 .

Advice & sales:
www.diamant-polymer.de/en 
info@diamant-polymer.de 
or call +49 2166-98360

To provide you with the best service 
possible, our team is ready to apply 
our products directly on site. Just like 
we successfully did for projects like 
the Chenab Bridge (India) and the 
Yavuz-Sultan-Selim Bridge (Turkey).

https://www.diamant-polymer.de/en/product-solutions/liquid-stiffener/
https://www.diamant-polymer.de/en/product-solutions/liquid-stiffener/
http://www.diamant-polymer.de/en
mailto:info%40diamant-polymer.de?subject=
https://www.linkedin.com/company/diamant-polymer-gmbh/
https://www.youtube.com/@DIAMANTPolymer/videos
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SKYWALK WILLINGEN, GERMANY 

 

 

Danilo de Cristofaro 
David Mc Swiney 

BRUGG FATZER 

 

 

Figure 1: Skywalk Willingen    
Source: Wikimedia Commons 

 

 

 

INTRODUCTION 

The start of this project can be traced back to 
September 2016 when the pros and cons of a new 
bridge were initially discussed.  

With the pros clearly outweighing the cons,            
a project company was established to secure the   
4.5 million EUR in funding necessary for the 
construction work.  

A noteworthy feature associated with the provision 
of financing was the collaboration between 
individuals, businesspeople and local banks, all of 
whom came together in a spirit of cooperation. 
Once funding was available, the project moved into 
the detailed design phase, which itself took about  
3 years. 

https://www.linkedin.com/in/danilo-de-cristofaro-0746aa203/
https://www.linkedin.com/in/david-mcswiney/
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Another noteworthy feature of the project is the 
spiral strand rope (OSS) cables from Brugg Fatzer, 
which support the bridge and safely transfer the 
different loads to the foundations.  

To support a timely execution of the project, 
specification, production and testing of these 
cables began before work on site started in 
January 2022, thus helping ensure that the 
opening ceremony for the bridge could take place 
in July 2023.  

Since then, countless tourists and adrenaline 
seekers alike, in numbers far exceeding the original 
expectations of the development team, have 
�H�[�S�H�U�L�H�Q�F�H�G�� �*�H�U�P�D�Q�\�p�V�� �O�R�Q�J�H�V�W�� �V�Xspension 
bridge. 

THE BRIDGE 

The Skywalk Bridge, which in terms of pedestrian 
suspension bridges is the second longest in the 
world, spans 665 m, with a maximum gradient of 
12% and features pylons that are 10 m high at 
each end.  

The 1.3 m wide deck is supported by four main 
cables. 

At the highest point, brave souls can peer through 
the metal deck floor to the valley 100 m below.  

The maximum number of visitors is usually limited 
to 700 at any one time.  

The exception to this is during period of high 
winds, when sensors along the bridge alert that 
access should be temporarily restricted. 

Bored piles were used to secure the pylon 
foundations and, in some cases, extended to 
depths of 24 m.      

 

 

 

Figure 2: Location of the bridge 

Click on the map to open Google Maps 

 

Figure 3: Skywalk in Willingen 

Source: skywalk-willingen.de 

https://www.google.com/maps/dir/49.8045585,14.2683166/skywalk+willingen/@50.6418041,10.2328747,359080m/data=!3m2!1e3!4b1!4m9!4m8!1m1!4e1!1m5!1m1!1s0x47bb91143a4699d5:0xdf82f0db715fae91!2m2!1d8.6125116!2d51.2760014?entry=ttu&g_ep=EgoyMDI0MDkxNS4wIKXMDSoASAF
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Figure 6: Cross section                  
of the 70mm cable 

  

Figures 4 and 5: Anchoring of the main cables 

THE CABLES 

Brugg Fatzer manufactured the 70mm OSS main 
cables and their connections for Swissrope AG, 
who was the contractor. Each prefabricated main 
cable was 715 m long and weighed 17.2 t, 
consisted of 152 individual wires, each measuring 
approximately 5 mm in diameter and each with       
a tensile capacity of 1,770MPa, which far exceeds 
the strength of standard structural steel. In fact, 
each individual 5mm wire can carry in excess of 
3,400 kg.   

In addition to provision of chemical composition 
certificates and material testing of the individual 
wires by the supplier, testing included verification 
of minimum breaking load and measurement of      
E modulus on an additional length of the 
prefabricated stranded cable from the same 
sample. 

A zinc aluminium coating (Zn95Al5) was used as 
the corrosion protection for the wires. This solution 
is 3 times more durable than standard hot dip 
galvanizing, due to the presence of aluminium and 
will help ensure a 50-year lifespan of the bridge. 

The cables were pre-�V�W�U�H�W�F�K�H�G�� �L�Q�� �)�D�W�]�H�U�p�V��
stretching tunnel, in order to ensure they were cut 
and marked accurately and also to confirm the 
behaviour of the cables under load. Without pre-
stretching, a cable may not deform linear elastically 
within an elastic range of load. The pre-stretching 
ensures the wires bed down relative to one another 
and that within a certain load range the cable 
deflection is predictable. 
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Drawings Credit: Swissrope AG 
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https://www.instagram.com/fatzerwireropes/?hl=de
https://www.facebook.com/FatzerAG
https://www.linkedin.com/company/fatzer-ag/
https://www.youtube.com/user/FatzerAGSwitzerland?app=desktop


Volunteers from TYLin, in collaboration 
with Bridges to Prosperity, successfully 
completed construction of the Bishenge 
(Masuma) Bridge. This 223-foot-long hybrid 
suspension bridge spans the Gasumo River 
at the Nyamagabe municipality in Rwanda. 

Bridges to Prosperity partners with 
corporations worldwide to build trail 
bridges that connect isolated communities 
to critical resources such as education, 
healthcare, markets, and jobs. The 
Bishenge Bridge has transformed the 
lives of many people and TYLin is grateful 
for the opportunity to collaborate on the 
construction of this lifeline bridge.

The Power  
of Connection

  LEARN MORE AT TYLIN.COM

https://www.tylin.com/bridges-to-prosperity
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forces in motion

Scope of application: 
The installation of the MAURER Swivel Joist Expansion Joint shall allow access to and 
protect the bridge deck from horizontal over load during a seismic event. 

MAURER SE| Frankfurter Ring 193 | 80807 Munich/Germany
Phone +49 89 32394–0 | Fax +49 89 32394–306 | www.maurer.eu 

References:

• Bahia de Cadiz, Spain

• Hochmoselübergang, Germany

• �Ô�����H�L���*�H���
 Bridge, Izmit,��
Turkey

• Mainbrücke Randersacker, 
Germany 

• Millau Viaduct, France

• Rheinbrücke Schierstein, 
Germany

• Rion Antirion, Greece
• Russky Island Brigde,��

Vladivostok, Russia

• Tsing Ma, China

MAURER 
MSM®��Swivel Joist Expansion Joint 
�Ô�0�a���3���*�����Ó��BRIDGE, IZMIT, TURKEY | WORLD NO. 4 SUSPENSION BRIDGE WITH HIGH SEISMIC LOAD

Features: 
•  Unrestrained absorption of specified 

movements and simultaneous trans-
mission of traffic loads 

•  Serviceability of the structure after the
earthquake 

•  Protection of the bridge deck from hori-
zontal overload caused by extreme closing
movements during the earthquake 

•  High life time expectation through 
use of high performance components

•  Longitudinal seismic displacement
of ca. 4 m 

•  Service velocity up to 20 mm/sec 
(10 times higher than for a regular bridge) 

•  Watertight across the bridge width
•  Maintenance free 

Anz_IzmitBayBridge-Dehnfuge_2020_A4_EN--ISOcV2.indd   1 28.09.20   08:40



 

 

PELJEŠAC BRIDGE 
CROATIA 
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mailto:pce@pce.si
https://www.linkedin.com/company/pipenbaher-consulting/
http://www.pipenbaher-consulting.com


 

 

 

 

 

Pelješac Bridge, Croatia  
Conceptual/Preliminary/Final design  

Joint Venture Faculty of C ivil Engineering , University of Zagreb ; Ponting;  Pipenbaher Consulting Engineers  

Ada Bridge over Sava in Belgrade , Serbia  

Winning competition design/Preliminary/ICE for final and detailed design  

 

 

We design bridges 
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https://www.ponting.si/en/projects/peljesac-bridge-115.html
https://www.ponting.si/en/
https://www.linkedin.com/company/ponting-bridges/
https://www.ponting.si/en/projects/ada-bridge-over-sava-in-belgrade-53.html
mailto:ponting@ponting.si
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Arup works in active partnership with clients to understand 
their needs so that the solutions make their bridge 
aspirations possible - big and small.

The Arup global specialist technical skills blended with 
�H�V�V�H�Q�W�L�D�O���O�R�F�D�O���N�Q�R�Z�O�H�G�J�H���D�G�G�V���X�Q�H�[�S�H�F�W�H�G���E�H�Q�H�¿�W�V��

Whether to span nations, make a 
statement or improve everyday 
links, Arup crafts better bridges

Naeem Hussain
Global Business 
e: naeem.hussain@arup.com

Sabine Delrue
�%�U�L�G�J�H���$�V�V�H�V�V�P�H�Q�W���	���5�H�W�U�R�¿�W 
e: sabine.delrue@arup.com

Richard Hornby
Long Span Bridges 
e: richard.hornby@arup.com

Marcos Sanchez
Europe and Global 
e: marcos.sanchez@arup.com

Ngai Yeung
East Asia 
e: ngai.yeung@arup.com

Luke Tarasuik
Americas 
e: luke.tarasuik@arup.com

Deepak Jayaram
UK, Middle East, India & Africa 
e: deepak.jayaram@arup.com

�$�Q�W�R�Q�\���6�F�K�R�¿�H�O�G
Australasia 
e�����D�Q�W�R�Q�\���V�F�K�R�¿�H�O�G�#�D�U�X�S���F�R�P



ACCELERATE 
DESIGN TO BUILD

GET YOUR FREE TRIAL:  
allplan.com/bridge-trial

�e new Allplan Bridge 2024 version accelerates parametric bridge design to an all-new level. Never  

before have you been able to complete tasks so quickly using powerful and automated modeling and  

detailing tools, extended structural analysis capabilities, and streamlined digital design work�ows.  

Giving bridge engineers the opportunity to optimize their designs, deliver projects earlier, maximize  

value for their clients and build better bridges.

Be faster with Allplan Bridge 2024:

>     Thanks to increased productivity

>     �rough extended structural analysis

>     With superior design quality

More productive, powerful and automated bridge design workflows

\ ALLPLAN BRIDGE 2024

https://info.allplan.com/en/bridge-trial


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Build your bridge 

   

  

 

 
 

www.rubricaingenieria.es  

https://rubricaingenieria.com/en/projects/rubrica-bridges/
https://rubricaingenieria.com/en/projects/rubrica-maritime/
https://rubricaingenieria.com/en/projects/rubrica-tunnels/
mailto:info@rubricaingenieria.es
https://www.linkedin.com/company/rubricaengineering/?originalSubdomain=es
https://www.rubricaingenieria.es
https://www.rubricaingenieria.es


 

 

 

Photo :  Jules van den Doel 

Helgeland Bridge, Norway 

https://www.aas-jakobsen.com/markets/long-span-bridges/


�&�Â�±�¤�s�È��̃±�«���•�s�Í�Â�ˆ�„���~�Ý����̃ª �»�s�Â�Â�s�~�¤�ˆ���¾��̃Ö�ˆ�¾�Â����̃Â���s
�¾�±�±�È���Â�±�Í�¾�•�ˆ���±�‘���»�±�Ö�ˆ�¾�È�Ý���s�¤�¤���±�Ö�ˆ�¾���È�–�ˆ���×�±�¾�¤�„�ü
���Í�ˆ�¤�ˆ�„�� �~�Ý�� �È�–�ˆ�� �»�s�Â�Â��̃±�«�� �±�‘�� �Z�«��̃Ö�ˆ�¾�Â��̃È�Ý
�P�È�Í�„�ˆ�«�È�Â�÷�� �±�Í�¾�� �&�«�„�Í�Â�È�¾�Ý�� �I�s�¾�È�«�ˆ�¾�Â�÷�� �s�«�„�� �È�–�ˆ
�×��̃Â�„�±�ª �� �±�‘�� �±�Í�¾�� �2�±�•�s�¤�� �I�s�¾�È�«�ˆ�¾�Â�÷�� �×�ˆ�� �~�Í��̃¤�„
�‘�±�±�È�~�¾��̃„�’ �ˆ�Â�� �×��̃È�–�� ��̃Â�±�¤�s�È�ˆ�„�� �•�±�ª �ª �Í�«��̃È��̃ˆ�Â�� �È�±
�ˆ�«�Â�Í�¾�ˆ���È�–�ˆ�Ý���–�s�Ö�ˆ���Ý�ˆ�s�¾�
�¾�±�Í�«�„���Â�s�‘�ˆ���s�•�•�ˆ�Â�Â���È�±
�ˆ�Â�Â�ˆ�«�È��̃s�¤���¾�ˆ�Â�±�Í�¾�•�ˆ�Â���Â�Í�•�–���s�Â�ö

�ˆ��̃s�~�¾��̃„�’ �ˆ�Â�ü�±�¾�’ �� �&�� ���� �¾��̃„�’ �ˆ���I�¾�±�’ �¾�s�ª �ˆ��̃s�~�¾��̃„�’ �ˆ�»�¾�±�’ �¾�s�ª �� �&�� ���� �¾��̃„�’ �ˆ���I�¾�±�’ �¾�s�ª

�(�G�X�F�D�W�L�R�Q �+�H�D�O�W�K�F�D�U�H �0�D�U�N�H�W�V

http://eiabridges.org/
https://www.youtube.com/@eiabridgeprogram
https://www.instagram.com/eiabridgeprogram/
https://www.facebook.com/eiabridgeprogram
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