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Dear Reader 

This Issue is dedicated to vessels and maritime equipment used for bridge construction. 

First, we bring you a general overview of vessels and maritime equipment which are used in the 
construction of bridges. The first part focuses mainly on sheerlegs, the second part gives examples of 
vessels and equipment in bridge construction, and the third part comprises major equipment 
specification tables.  It is followed by technical specification and capacity diagrams of �òTaklift 4, 6, 7�ò, 
�òSvanen�ò and �òMatador�•�ò. 

Second article is about Vessels for the �,�
�o�}�P���o���v���� ���Œ�]���P�� with focus on the sheerleg �òUglen�ò, with an 
extensive photo gallery, diagram and the stowage plan of transportation vessels.  

Transportation and lifting for The Constitution of 1812 Bridge �~�������]�Ì�����Œ�]���P���•���]�v���^�‰���]�v���Á�]�š�Z�����Œ���Á�]�v�P�•���}f 
the equipment is described in the third article of this issue. 

Finally comes the presentation of the Vessels and Maritime Equipment Used for Construction of The 
Osmangazi Bridge in Turkey. The presentation comprises three parts: Introduction, Vessels for 
Substructure, and Vessels for Superstructure. Both major articles are accompanied with vessel 
specifications. 

I am happy to announce that Mr Hans Tompot of Damen Netherlands has accepted my invitation and 
becomes a member of our Editorial Board. 

Hans has helped me with preparation of this Issue of our magazine e-mosty, he also wrote one of the 
articles, and provided me with very useful comments, contacts and assistance.  We agreed to 
cooperate on special editions focused on Vessels and Equipment, with a plan to have one such 
specialized edition every year (probably every September).  

Our magazine also has another new partner - the company COWI.  I welcome their support and at the 
same time we will cooperate on articles especially on long-span bridges and significant bridge projects 
in the world. 

I have already started to work on our e-mosty December 2018: Asian and Australian Bridges. I very 
much welcome information / your photos / videos / contacts regarding especially (but not solely) the 
following projects: Matagarup Bridge, Bridges for Sydney Metro, and Tokyo Gate Bridge. I also 
welcome your tips what we might include in next issues.  

You can find our Editorial Plan on https://e-mosty.cz/editorial-plan/. 

 

 

 

 

 �D���P�����o� �v�����^�}���}�š�l�}�À�� 

Chief Editor 

�(�G�L�W�R�U�L�D�O���%�R�D�U�G

http://www.e-mosty.cz/
mailto:mailto:info@professional-english.cz
http://www.e-mosty.cz
mailto:info@professional-english.cz
https://e-mosty.cz/editorial-board/
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Chief Editor 
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The magazine e-mosty  ���´�H-�E�U�L�G�J�H�V�µ����is a n international, interactive, peer-reviewed                       
magazine about bridge s. 

It is published on www.e -mosty.cz  and can be read free of charge                                     
(open access) with possibility to subscribe.  

It is published quarterly: 20 March, 20 June, 20 September and 20 December.  

The magazines stay available on -line  on our website.  

It is also possible to download them  as pdf . 

 The magazine brings original articles about bridges  and bridge engineers                    
from around the world.  Its e lectronic form enables publishing                                                

of high -quality photos, videos , drawings, links etc.  

We aim to include all important and technical information                                                       
and show the grace and beauty of the structures.  

Editorial Plan  
 

We are happy to provide media support  for important bridge                                           
conferences , educational activities, charitable projects, books etc.  

Our Editorial  Board  comprises bridge engineers and experts                                             
from the UK, US and Australia.  

The readers  are mainly bridge engineers, designers,                                                        
constructors  and  managers of  construction companies , university lecturers                           

and students,  or people who just love bridges.   
 

www.e -mosty.cz  

 
 
 

 

 
 

  

ISSN: E-MOSTY 2336 -8179  

 

PARTNERS  

  
 

 

 

 

 

Partnership and promotion of your company                           
in our magazine e -mosty  

 

Basic price for Annual Partnership is 990 EUR a year plus VAT .  

For this money you will get:  

- A logo on the main page  on our website . 
- 1 page interactive presentation of your company in every issue . 
- Your logo and / or the name of your company on every publication 

and output we release . 
- In compliance with our Editorial Plan we can also publish one 

technical article  during the year (which we can help you prepare) . 
 

Both the price and the extent of cooperation are fully negotiable.  

 

 

 

 

 

Additional Information  

The magazine e -�P�R�V�W�\�����´�H-�E�U�L�G�J�H�V�µ�����L�V���D�Q��international, interactive, peer -reviewed magazine   

about bridges published quarterly on www.e -mosty.cz  

It is open access with a possibility to subscribe . 

It was established in April 2015 and its first issue was released on 20 June 2015                                                        
as a bilingual Czech �² English magazine aimed mainly for Czech and Slovak bridge engineers.  

Very quickly it reached an international readership.  

In 2016 we extended the already existing Czech and Slovak editorial  board by two bridge experts                             
from the UK, and in 2017 two colleagues �² from the USA and Australia �² joined us.  

Since December 2016 the magazine has been published solely in English.  

Each issue now has thousands  of readers  worldwide .                                                  

Generally the readership has reached almost 10  000 in two years.  

Many of our readers share the magazine in their companies and among their colleagues                                               
so the final number of readers is much higher.  

Most importantly the readership covers our target segment  �² managers in construction                                           
companies, bridge designers and engineers, universities and other bridge related experts.                                                

We also know that the readers usually go back to older issues.  

 

www.e -mosty.cz  
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I. I. INTRODUCTION 

This article gives a general overview of vessels and 
maritime equipment which are used in the 
construction of bridges over rivers, canals, bays, 
fjords, etc. The first part focuses mainly on sheerlegs. 
The Second part gives examples of vessels and 
maritime equipment in bridge construction and the 
third part comprises major equipment specification 
tables. 

The equipment most commonly used in bridge 
construction can be divided into four major groups: 

�x Floating sheerlegs (cranes) / Heavy Lift Vessels 
�x Pontoons and barges, towed by a tug 
�x Heavy transport vessels 
�x Special purpose vessels 

II.  
III. II. FLOATING SHEERLEGS 

A floating sheerleg is a vessel with a crane (the 
sheerleg), which in contrast with a crane vessel is not 
capable of rotating its crane independently of its hull. 

Sheerlegs are mostly used for salvaging ships, 
assistance with shipbuilding, loading and unloading of 
large loads in ships and in bridge construction. 

The lifting capacity and dimensions have increased 
considerably in recent decades and have been 
adapted to deal with the ever increasing dimensions 
of ships, cargoes and structures for the offshore 
industry, civil engineering, marine salvages. 

The largest floating sheerlegs are self-propelled and 
have accommodation facilities on board, while the 
smaller units are often propulsion-assisted for 
manoeuvring and need to be towed to their operation 
area. 

Most lifting operations using floating sheerlegs take 
place in sheltered waters, like ports, estuaries, river 
deltas, etc. Lifting operations in open waters are only 

possible under favourable conditions with limited 
wind speed, current, wave height and ship 
movements. Open water lifting operations are 
therefore reserved for the larger units subject to their 
construction and longitudinal strength. 

To select a floating sheerleg for a lifting operation the 
following criteria are pertinent: 

�x Mass and dimensions of object 
�x Required lifting height 
�x Required outreach 
�x Operational conditions 

In general, sheerlegs are fitted with an A-frame and a 
jib on top of the A-frame. The A-frame and jib are 
each provided with at least two hoisting tackles. 
Instead of a jib some units can be equipped with a 
long boom to increase the lifting height.  

 

Figure 1: Diagram of a typical sheerleg 
(based �}�v���ò�h�P�o���v�ò���}�(���h�P�o���v�������}�v�•�š�Œ�µ���š�]�}�v�����^ 
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The largest floating sheerlegs can be found in Asia: 

(We include only sheerlegs with lifting capacity exceeding 3,000 tons, the companies own / operate also other vessels.           
For more information please visit their company websites): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: HHI sheerleg �òHyundai 10000�ò 
Source: www.hhi.co.kr 

Figure 3: �òAsian Hercules III�ò 
Source: http://www.asianlift.com.sg/our-fleet.html 

 

  

Figure 4: �òKaisho�ò                                                                                                         Figure 5: �òYousho�ò 
Source: http://www.yorigami.co.jp/eng/ship/ 

10,000-ton sheerleg  �[�,�Ç�µ�v�����]-�í�ì�ì�ì�ì�[�� of Hyundai Heavy 
Industries (HHI), South Korea. 

 

 

5,000-�š�}�v�� �•�Z�����Œ�o���P�� �Z���•�]���v�� �,���Œ���µ�o���•�� �/�/�/�[�� �}�(�� ���•�]���v�� �>�]�(�š��
(joint venture of Keppel Offshore & Marine and Smit 
Tak Singapore). 

�x 4,100-�š�}�v���•�Z�����Œ�o���P���Z�<���]�•�Z�}�[�����v�����ð�U�ì�ì�ì-ton �òYousho�ò of Yorigami Maritime Construction Co., Ltd., Japan. 
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I. I. INTRODUCTION 

This article gives a general overview of vessels and 
maritime equipment which are used in the 
construction of bridges over rivers, canals, bays, 
fjords, etc. The first part focuses mainly on sheerlegs. 
The Second part gives examples of vessels and 
maritime equipment in bridge construction and the 
third part comprises major equipment specification 
tables. 

The equipment most commonly used in bridge 
construction can be divided into four major groups: 

�x Floating sheerlegs (cranes) / Heavy Lift Vessels 
�x Pontoons and barges, towed by a tug 
�x Heavy transport vessels 
�x Special purpose vessels 

II.  
III. II. FLOATING SHEERLEGS 

A floating sheerleg is a vessel with a crane (the 
sheerleg), which in contrast with a crane vessel is not 
capable of rotating its crane independently of its hull. 

Sheerlegs are mostly used for salvaging ships, 
assistance with shipbuilding, loading and unloading of 
large loads in ships and in bridge construction. 

The lifting capacity and dimensions have increased 
considerably in recent decades and have been 
adapted to deal with the ever increasing dimensions 
of ships, cargoes and structures for the offshore 
industry, civil engineering, marine salvages. 

The largest floating sheerlegs are self-propelled and 
have accommodation facilities on board, while the 
smaller units are often propulsion-assisted for 
manoeuvring and need to be towed to their operation 
area. 

Most lifting operations using floating sheerlegs take 
place in sheltered waters, like ports, estuaries, river 
deltas, etc. Lifting operations in open waters are only 

possible under favourable conditions with limited 
wind speed, current, wave height and ship 
movements. Open water lifting operations are 
therefore reserved for the larger units subject to their 
construction and longitudinal strength. 

To select a floating sheerleg for a lifting operation the 
following criteria are pertinent: 

�x Mass and dimensions of object 
�x Required lifting height 
�x Required outreach 
�x Operational conditions 

In general, sheerlegs are fitted with an A-frame and a 
jib on top of the A-frame. The A-frame and jib are 
each provided with at least two hoisting tackles. 
Instead of a jib some units can be equipped with a 
long boom to increase the lifting height.  

 

Figure 1: Diagram of a typical sheerleg 
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The largest floating sheerlegs can be found in Asia: 

(We include only sheerlegs with lifting capacity exceeding 3,000 tons, the companies own / operate also other vessels.           
For more information please visit their company websites): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: HHI sheerleg �òHyundai 10000�ò 
Source: www.hhi.co.kr 

Figure 3: �òAsian Hercules III�ò 
Source: http://www.asianlift.com.sg/our-fleet.html 

 

  

Figure 4: �òKaisho�ò                                                                                                         Figure 5: �òYousho�ò 
Source: http://www.yorigami.co.jp/eng/ship/ 

10,000-ton sheerleg  �[�,�Ç�µ�v�����]-�í�ì�ì�ì�ì�[�� of Hyundai Heavy 
Industries (HHI), South Korea. 

 

 

5,000-�š�}�v�� �•�Z�����Œ�o���P�� �Z���•�]���v�� �,���Œ���µ�o���•�� �/�/�/�[�� �}�(�� ���•�]���v�� �>�]�(�š��
(joint venture of Keppel Offshore & Marine and Smit 
Tak Singapore). 

�x 4,100-�š�}�v���•�Z�����Œ�o���P���Z�<���]�•�Z�}�[�����v�����ð�U�ì�ì�ì-ton �òYousho�ò of Yorigami Maritime Construction Co., Ltd., Japan. 

 

http://www.hhi.co.kr
http://www.asianlift.com.sg/our-fleet.html
http://www.yorigami.co.jp/eng/ship/
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Figure 10: The 3,200 ton floating sheerleg 
�òAsian Hercules II�ò in operation during bridge 

construction in Barcelona, Spain 

 

Figure 6: �òMusashi�ò 
Source:  http://www.fukasal.co.jp/en/ship/ship01/musashi.html 

3,700-�š�}�v���•�Z�����Œ�o���P���Z�D�µ�•���•�Z�]�[�����v�����ï�U�ì�ì�ì-ton �ZFuji�Z of Fukada Salvage & Marine Works Co., Ltd., Japan. 

 

Figure 7: �òFuji�ò 
Source: http://www.fukasal.co.jp/en/ship/ship01/fuji.html 

�V����Figure 8: �òYoshida 50�ò operating 
on Kurushima-�<���]�l�Ç�ƒ�����Œ�]���P�����]�v���:���‰���v 
Source: Instagram of Yoshida Gumi 
Ltd. 
https://www.instagram.com/explore
/tags/yoshidago50/ 
 

3,700-�š�}�v�� �•�Z�����Œ�o���P�� �Z�z�}�•�Z�]����-�'�}�� �E�}�X�� �ñ�ì�[�� �}f Yoshida Gumi, Ltd., Japan, built by Mitsubishi Heavy 
Industries Division  and 3,000-ton sheerleg �Z�z�}�•�Z�]����-�'�}���E�}�X���î�ô�[���}�(���z�}�•�Z�]�������'�µ�u�]�U���>�š���X�U���:���‰���v�X 

  

�W����Figure 9: �òYoshida 28�ò 
Source: Instagram of Yoshida Gumi Ltd. 
https://www.instagram.com/explore/tags
/yoshidago28/ 
 

3,200-�š�}�v���•�Z�����Œ�o���P���Z���•�]���v���,���Œ���µ�o���•���/�/�[���}�(�����•�]���v���>�]�(�š���~�i�}�]�v�š���À���v�š�µ�Œ�����}�(���<���‰�‰���o���K�(�(�•�Z�}�Œ�����˜���D���Œ�]�v�������v����
Smit Tak Singapore). 
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In September 1981 the self-propelled floating sheerleg 
�Z�d���l�o�]�(�š�� �ð�[ entered service with the Dutch towage and 
salvage company Smit Salvage B.V. (now part of Boskalis 
Offshore).  

In 1982 the vessel was contracted by the Dutch Ministry 
of Transport, Public Works and Water Management for 
operations with the Delta Works - a series of storm surge 
barrier construction projects in the southwest of the 
Netherlands to protect a large area of land around the 
Rhine-Meuse-Scheldt delta from the sea.  

To perform this job the vessel was thoroughly adapted at 
Merwede Shipyards, mainly to withstand extreme 
currents at the construction site.  

The storm surge barrier was officially opened by Queen 
Beatrix on 4th October 1986. 

To construct the Oosterschelde bridge / dam, the �Z�d���l�o�]�(�š��
�ð�[ performed 508 lifts with a total weight of 500.000-ton, 
comprising: 62 concrete road box girders, 130 hammer 
pieces and 6 loading heads of road box girders, 62 slides, 
124 actuating systems of slides, 62 sill bars and 62 upper 
bars. 

Furthermore 61,700-ton was lifted as side activities. The 
hoisting capacity of the �Z�d���l�o�]�(�š�� �ð�[ was upgraded from 
1,600-ton SWL to 2,200-ton SWL in 2010. 

Figures 11 and 12: �òTaklift 4�ò at Oosterschelde Bridge / Dam 
Source: Rijkswaterstaat 

III. EXAMPLES  OF THE USE OF VESSELS AND EQUIPMENT IN BRIDGE CONSTRUCTION 
 

 

�Z�d���l�o�]�(�š���ð�[���Á�}�Œ�l�]�v�P�����š�����}�v�•�š�Œ�µ��tion of Oosterschelde Bridge / Dam, The Netherlands 

 

�/�v�•�š���o�o���š�]�}�v���}�(���š�Z�������Œ���v�����v�P���Œ�����Œ�]���P�����]�v���E�}�Œ�Á���Ç�����Ç���Z�d���l�o�]�(�š���ò�[�����v�����Z�d���l�o�]�(�š���ó�[ 

 
In June 2009, the Dutch construction yard HSM Steel 
Structures of Schiedam was awarded the contract for the 
delivery and assembly of the steel network arch and 
hangers for the Brandanger Bridge in Norway.  

The assembly took place at a yard in Norway. The length 
of the structure is 300 metres with a main span of 220 
metres, weight 400-tons. 

The installation of the 220m span network arch was 
accomplished by tandem lift using the floating sheerlegs 
�Z�d���l�o�]�(�š�� �ò�[ and �Z�d���l�o�]�(�š�� �ó�[.Each has a lifting capacity of 
1,200-tons, see Figures 13 �t 16 on the following page. 

 

http://www.fukasal.co.jp/en/ship/ship01/musashi.html
http://www.fukasal.co.jp/en/ship/ship01/fuji.html
https://www.instagram.com/explore
https://www.instagram.com/explore/tags
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operations with the Delta Works - a series of storm surge 
barrier construction projects in the southwest of the 
Netherlands to protect a large area of land around the 
Rhine-Meuse-Scheldt delta from the sea.  

To perform this job the vessel was thoroughly adapted at 
Merwede Shipyards, mainly to withstand extreme 
currents at the construction site.  

The storm surge barrier was officially opened by Queen 
Beatrix on 4th October 1986. 

To construct the Oosterschelde bridge / dam, the �Z�daklift 
�ð�[ performed 508 lifts with a total weight of 500.000-ton, 
comprising: 62 concrete road box girders, 130 hammer 
pieces and 6 loading heads of road box girders, 62 slides, 
124 actuating systems of slides, 62 sill bars and 62 upper 
bars. 

Furthermore 61,700-ton was lifted as side activities. The 
hoisting capacity of the �Z�d���l�o�]�(�š�� �ð�[ was upgraded from 
1,600-ton SWL to 2,200-ton SWL in 2010. 

Figures 11 and 12: �òTaklift 4�ò at Oosterschelde Bridge / Dam 
Source: Rijkswaterstaat 

III. EXAMPLES  OF THE USE OF VESSELS AND EQUIPMENT IN BRIDGE CONSTRUCTION 
 

 

�Z�d���l�o�]�(�š���ð�[���Á�}�Œ�l�]�v�P�����š�����}�v�•�š�Œ�µ��tion of Oosterschelde Bridge / Dam, The Netherlands 

 

�/�v�•�š���o�o���š�]�}�v���}�(���š�Z�������Œ���v�����v�P���Œ�����Œ�]���P�����]�v���E�}�Œ�Á���Ç�����Ç���Z�d���l�o�]�(�š��4�[�����v�����Z�d���l�o�]�(�š���ó�[ 

 
In June 2009, the Dutch construction yard HSM Steel 
Structures of Schiedam was awarded the contract for the 
delivery and assembly of the steel network arch and 
hangers for the Brandanger Bridge in Norway.  

The assembly took place at a yard in Norway. The length 
of the structure is 300 metres with a main span of 220 
metres, weighing  400 tons. 

The installation of the 220m span network arch was 
accomplished by tandem lift using the floating sheerlegs 
�Z�d���l�o�]�(�š��4�[ and �Z�d���l�o�]�(�š�� �ó�[, see Figures 13 �t 16 on the 
following page. 
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Figures 13 - 16: The floating sheerlegs �òTaklift 4�ò and �òTaklift 7�ò operating in tandem for the 
installation of the Brandanger Bridge in Norway.       

�E�}�Œ�Á���P�]���v�� �Z�h�P�o���v�[�� �o�]�(�š�]�v�P�� �•�š�����o�� �•�����š�]�}�v�•�� �(�}�Œ�� �š�Z���� �&�������(�i�}�Œ����
suspension bridge in the highway E39, Norway 

The self-propelled 800-ton capacity sheerleg �Z�h�P�o���v�[ was 
contracted in to lift nine sections for the main span of the 
Fedafjorden Bridge into position.  

The main span between the two towers is 331 metres 
and the top of both towers is 107 metres above sea-level. 
Total length of the bridge is 566 metres. The clearance 
height for ships is 50 metres above normal sea-level.  

The �Z�h�P�o���v�[ lifted the nine sections, ranging in weight 
between 160 and 187-ton; total weight of the steel 
sections 1,600-ton. The bridge was opened in 2006. 

The steel sections, built by the Dutch steel construction 
company HSM Steel Structure of Schiedam were 
transported to the site, loaded onto a pontoon, in tow of 
the Dutch tug �Z���µ�š���Z���W���Œ�š�v���Œ�[. In the fjord, the transport 
was assisted by the 1,120 HP Schottel tug �Z�����Œ�o���v�����î�ò�[�X 

�^�Z�����Œ�o���P�� �Z�h�P�o���v�[�� �o�]�(�š�•�� ���P���]�v�� �•�š�����o�� ���Œ�]���P���� �•�����š�]�}�v�•�V�� �v�}�Á�� �(�}�Œ��
the Dalsfjord suspension bridge, Norway 

On behalf of the Norwegian State Highways Authority 
Region West a new suspension bridge was built over the 
Dalsfjord in Sogn og Fjordane.  

The bridge has a main span of 523 metres, the towers are 
101 metres tall and the total bridge length is 619 metres.  

The clearance height is 35 metres above normal sea-
level. For this bridge, the Dutch company HSM Steel 
Structures was contracted for, among other work, the 
supply and installation of steel bridge sections, 
installation of suspension cables and installation of bridge 
sections. 

The �Z�h�P�o���v�[ was used to lift eleven bridge  deck sections, 
each  60 metres long and 12 metres wide   with a total 
weight of 2,280-ton. 
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Figures 13 - 16: The floating sheerlegs �òTaklift 6�ò and �òTaklift 7�ò operating in tandem for the 
installation of the Brandanger Bridge in Norway.       

Both sheerlegs have a maximum lifting capacity of 1,200 ton. 

�E�}�Œ�Á���P�]���v�� �Z�h�P�o���v�[�� �o�]�(�š�]�v�P�� �•�š�����o�� �•�����š�]�}�v�•�� �(�}�Œ�� �š�Z���� �&�������(�i�}�Œ����
suspension bridge in the highway E39, Norway 

The self-propelled 800-ton capacity sheerleg �Z�h�P�o���v�[ was 
contracted in to lift nine sections for the main span of the 
Fedafjorden Bridge into position.  

The main span between the two towers is 331 metres 
and the top of both towers is 107 metres above sea-level. 
Total length of the bridge is 566 metres. The clearance 
height for ships is 50 metres above normal sea-level.  

The �Z�h�P�o���v�[ lifted the nine sections, ranging in weight 
between 160 and 187-ton; total weight of the steel 
sections 1,600-ton. The bridge was opened in 2006. 

The steel sections, built by the Dutch steel construction 
company HSM Steel Structure of Schiedam were 
transported to the site, loaded onto a pontoon, in tow of 
the Dutch tug �Z���µ�š���Z���W���Œ�š�v���Œ�[. In the fjord, the transport 
was assisted by the 1,120 HP Schottel tug �Z�����Œ�o���v�����î�ò�[�X 

�^�Z�����Œ�o���P�� �Z�h�P�o���v�[�� �o�]�(�š�•�� ���P���]�v�� �•�š�����o�� ���Œ�]���P���� �•�����š�]�}�v�•�V�� �v�}�Á�� �(�}�Œ��
the Dalsfjord suspension bridge, Norway 

On behalf of the Norwegian State Highways Authority 
Region West a new suspension bridge was built over the 
Dalsfjord in Sogn og Fjordane.  

The bridge has a main span of 523 metres, the towers are 
101 metres tall and the total bridge length is 619 metres.  

The clearance height is 35 metres above normal sea-
level. For this bridge, the Dutch company HSM Steel 
Structures was contracted for, among other work, the 
supply and installation of steel bridge sections, 
installation of suspension cables and installation of bridge 
sections. 

The �Z�h�P�o���v�[ was used to lift eleven bridge  deck sections, 
each  60 metres long and 12 metres wide   with a total 
weight of 2,280-ton. 
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Figures 18 and 19: Load: 11 bridge parts, total 2,500 tons. Vessels: �òWaterstroom�ò, �ò Wagenborg Barge 5�ò  
Source: Wagenborg Magazine 

 

 

�W����Figure 17: ASD Tug 2810 Waterstroom 
      Photo Credit: Damen 

Work at  height  for  �Z�d���l�o�]�(�š���ó�[�����š���š�Z�����Z�]�}�v-Antirion Bridge 
in Greece 

The Rion-Antirion Bridge in Greece was opened in August 
2004, and connects the Peloponnese region with the 
western mainland of the country.  

The total length of the cable-stayed spans of the bridge is 
2,252 metres. The bridge has four towers; two with a 
height of 164 metres and two with a height of 141 
metres above normal sea-level.  

The two longest spans between the towers are 560 
metres and the overall length of the bridge is 2,883 
metres. 

The �Z�d���l�o�]�(�š�� �ó�[ was contracted for the installation of the 
tower leg covers, the tower head sections (in which the 
cable stays are anchored) and in total 184 deck sections. 
For this purpose the sheerleg was mobilised to Greece 
with the anchor-handling tug �Z�•�����o�����µ�Á�[. The pontoon 
�Z�d���l�� �ñ�[ (54.40 x 12.42m) was used for transport and 
storage of the 175-metre-long long boom of �Z�d���l�o�]�(�š���ó�[. 

Work on the project included a 185t lift to a height of 
162 metres, which was just within maximum capability. 

All eleven bridge deck sections were transported from 
Schiedam in The Netherlands to Norway loaded on the 
pontoon �Z�t���P���v���}�Œ�P�� �����Œ�P���� �ñ�[ in tow of the Dutch tug 
�Z�t���š���Œ�•�š�Œ�}�}�u�[ of 3,730 kW (5,072 HP) / 58-ton bollard 
pull. Both units are owned by Wagenborg Towage. 

In 2013, the bridge was opened to traffic. 
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Figures 20 - 22: The floating sheerleg �òTaklift 7�ò reached her maximum capabilities with a lift of 185-ton to a height of 162 metres. 

After completion of the bridge, the �Z�d���l�o�]�(�š���ó�[ was used to 
disassemble the 175 metre-high tower cranes installed 
on each tower.  

The aforementioned installation work using �Z�d���l�o�]�(�š���ó�[ was 
actually the second phase of the project. 

During the first phase, SMIT Transport & Heavy Lift was 
also involved with the tow-out and installation of the 
���Œ�]���P���[�•���(�}�µ�Œ���‰�Ç�o�}�v���Z���������•�����š�]�}�v�•�X�� 

During one of these operations in April 2001, the 
following vessels were chartered for such tow-out and 
installation (see their specification on page 24). 

�x �Z�,���À�]�o�������Z���u�‰�]�}�v�[ 
�x �Z���•�À���P�š���'���u�u���[ 
�x �Z�'�}�o�(�}�������������v�P���o���[��and 
�x �Z�d�}�]�•�����'�Œ�Ç�‰�Z�}�v�[ 

Hardanger Bridge, Norway 

The longest span bridge in Norway is the Hardanger 
Bridge with a main span of 1,310 metres. The bridge is 
the only permanent link across the long fjord and spans 
the Eidfjord; the eastern part of the Hardangerfjord.  

The bridge towers (with a height of 202 meters) are 
located on the banks because the depth of the fjord 
precludes construction in the water. The clearance height 
is 55 metres, enabling most of the cruise vessels to pass 
the bridge. In total, 23 bridge deck sections were 
fabricated in China and transported by the Chinese heavy 
load carrier �Z�•�Z���v�� �,�µ���� �î�ñ�[ as a deck cargo.  The voyage 
from China to Norway took 45 days. 

The �Z�•�Z���v���,�µ�����î�ñ�[ is part of a 22-strong fleet operated by 
the Shanghai Zhenhua Shipping Company, which is used 
for transportation of Chinese-made container and bulk 
cargo handling cranes, heavy-duty offshore products, 
heavy-duty steel structures, etc. all over the world. The 
vessel has a total length of 233.6m, a free deck area of 
156 x 40 metres and can carry loads up to approx. 
45,000-ton. 
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Samuel Beckett Bridge, Ireland 

The Samuel Beckett Bridge is a Santiago Calatrava 
designed asymmetric cable stayed signature swing bridge 
that spans 124m across the River Liffey in Dublin. 

Dublin City Council awarded the construction contract to 
the Dutch construction company Hollandia Infra �tpart of 
the Graham Hollandia Joint Venture. 

The main (moving) span of the bridge is a cable stayed 
structure, with a single plane of 31 fore stays, two large 
splaying back-stays and a single curved forward leaning 
tubular tapered tower.  The bridge carries four lanes of 
traffic and two footpaths. 

The bridge rotates through an angle of 90 degrees to 
allow ships to pass along the river. The rotating 
mechanism is housed in the concrete support pier. 

After completion of the bridge at the Hollandia wharf in 
Krimpen aan den IJssel, the complete assembled moving 
span of the bridge was transferred by ALE Heavylift to the 
91.44 m long offshore barge  �Z�h�Z-�õ�ò�[ and prepared for 
towed transport by sea. For the 628 nautical mile (1,163 
km) towage to Dublin, the Dutch tug �Z�Z�d���D���P�]���[ was 
chartered. This tug has an engine output of 6,300 BHP, a 
bollard pull of 78-ton and is operated by Kotug 
International of Rotterdam 

Construction started in Rotterdam in May 2007 and 
consisted of assembling eight steel sections to form the 
complete 124 m long swing span of the bridge. This 
structure was moved 628 miles by barge from the 
Netherlands steelworks. It was a weeklong journey 
through the English Channel and the Irish Sea. 

 

 

 

Figure 25: The b�Œ�]���P�����š�Œ���v�•�‰�}�Œ�š�������}�v���ò�h�Z-�õ�ò�ò 
Source: hollandiainfra.nl 

 

Removal of old Botlek Bridge, The Netherlands 

In July 2015, the new Botlek Bridge across the river Oude 
Maas came into use as part of the reconstruction of the 
Dutch A15 motorway near Rotterdam. 

The old bridge had been in use since 1955. It was a 505m 
long steel lattice bridge with a movable 55m span lifting 
section, a width of 23m and a clearance height of 8 
metres. 

The new Botlek Bridge is 1,200 meters long, and has two 
movable 92m span lifting sections. This makes it one of 
the largest lift bridges in Europe. In its closed position, 
the bridge has a clearance height of almost 15 meters, 
which means that the number of bridge openings for 
shipping per day has considerably reduced. 

The contract for the removal of the old bridge sections 
was awarded to Bonn & Mees Floating Sheerlegs, which 
used its 1,800-ton SWL unit �Z�D���š�����}�Œ���ï�[ for this purpose.  

In the final quarter of 2017 a total of 2,000-tons of steel 
of the bridge was transferred to a local recycling 
company. The most significant and challenging operation 
was the lifting of a bridge section 80 metres in length. 

 

 

 

Figures 26 and 27: �Z���u�}�À���o���}�(���š�Z�����}�o�������Œ�]���P�����•�����š�]�}�v�•���Á�]�š�Z���ò�D���š�����}�Œ���ï�ò 
Photo Credit: Bonn & Mees 
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Figures 20 - 22: The floating sheerleg �òTaklift 7�ò reached her maximum capabilities with a lift of 185-ton to a height of 162 metres. 

After completion of the bridge, the �Z�d���l�o�]�(�š���ó�[ was used to 
disassemble the 175 metre-high tower cranes installed 
on each tower.  

The aforementioned installation work using �Z�d���l�o�]�(�š���ó�[ was 
actually the second phase of the project. 

During the first phase, SMIT Transport & Heavy Lift was 
also involved with the tow-out and installation of the 
���Œ�]���P���[�•���(�}�µ�Œ���‰�Ç�o�}�v���Z���������•�����š�]�}�v�•�X�� 

During one of these operations in April 2001, the 
following vessels were chartered for such tow-out and 
installation (see their specification on page 24). 

�x �Z�,���À�]�o�������Z���u�‰�]�}�v�[ 
�x �Z���•�À���P�š���'���u�u���[ 
�x �Z�'�}�o�(�}�������������v�P���o���[��and 
�x �Z�d�}�]�•�����'�Œ�Ç�‰�Z�}�v�[ 

Hardanger Bridge, Norway 

The longest span bridge in Norway is the Hardanger 
Bridge with a main span of 1,310 metres. The bridge is 
the only permanent link across the long fjord and spans 
the Eidfjord; the eastern part of the Hardangerfjord.  

The bridge towers (with a height of 202 meters) are 
located on the banks because the depth of the fjord 
precludes construction in the water. The clearance height 
is 55 metres, enabling most of the cruise vessels to pass 
the bridge. In total, 23 bridge deck sections were 
fabricated in China and transported by the Chinese heavy 
load carrier �Z�•�Z���v�� �,�µ���� �î�ñ�[ as a deck cargo.  The voyage 
from China to Norway took 45 days. 

The �Z�•�Z���v���,�µ�����î�ñ�[ is part of a 22-strong fleet operated by 
the Shanghai Zhenhua Shipping Company, which is used 
for transportation of Chinese-made container and bulk 
cargo handling cranes, heavy-duty offshore products, 
heavy-duty steel structures, etc. all over the world. The 
vessel has a total length of 233.6m, a free deck area of 
156 x 40 metres and can carry loads up to approx. 
45,000-ton. 
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Samuel Beckett Bridge, Ireland 

The Samuel Beckett Bridge is a Santiago Calatrava 
designed asymmetric cable stayed signature swing bridge 
that spans 124m across the River Liffey in Dublin. 

Dublin City Council awarded the construction contract to 
the Dutch construction company Hollandia Infra �tpart of 
the Graham Hollandia Joint Venture. 

The main (moving) span of the bridge is a cable stayed 
structure, with a single plane of 31 fore stays, two large 
splaying back-stays and a single curved forward leaning 
tubular tapered tower.  The bridge carries four lanes of 
traffic and two footpaths. 

The bridge rotates through an angle of 90 degrees to 
allow ships to pass along the river. The rotating 
mechanism is housed in the concrete support pier. 

After completion of the bridge at the Hollandia wharf in 
Krimpen aan den IJssel, the complete assembled moving 
span of the bridge was transferred by ALE Heavylift to the 
91.44 m long offshore barge  �Z�h�Z-�õ�ò�[ and prepared for 
towed transport by sea. For the 628 nautical mile (1,163 
km) towage to Dublin, the Dutch tug �Z�Z�d���D���P�]���[ was 
chartered. This tug has an engine output of 6,300 BHP, a 
bollard pull of 78-ton and is operated by Kotug 
International of Rotterdam 

Construction started in Rotterdam in May 2007 and 
consisted of assembling eight steel sections to form the 
complete 124 m long swing span of the bridge. This 
structure was moved 628 miles by barge from the 
Netherlands steelworks. It was a weeklong journey 
through the English Channel and the Irish Sea. 

 

 

 

Figure 25: The b�Œ�]���P�����š�Œ���v�•�‰�}�Œ�š�������}�v���ò�h�Z-�õ�ò�ò 
Source: hollandiainfra.nl 

 

Removal of old Botlek Bridge, The Netherlands 

In July 2015, the new Botlek Bridge across the river Oude 
Maas came into use as part of the reconstruction of the 
Dutch A15 motorway near Rotterdam. 

The old bridge had been in use since 1955. It was a 505m 
long steel lattice bridge with a movable 55m span lifting 
section, a width of 23m and a clearance height of 8 
metres. 

The new Botlek Bridge is 1,200 meters long, and has two 
movable 92m span lifting sections. This makes it one of 
the largest lift bridges in Europe. In its closed position, 
the bridge has a clearance height of almost 15 meters, 
which means that the number of bridge openings for 
shipping per day has considerably reduced. 

The contract for the removal of the old bridge sections 
was awarded to Bonn & Mees Floating Sheerlegs, which 
used its 1,800-ton SWL unit �Z�D���š�����}�Œ���ï�[ for this purpose.  

In the final quarter of 2017 a total of 2,000-tons of steel 
of the bridge was transferred to a local recycling 
company. The most significant and challenging operation 
was the lifting of a bridge section 80 metres in length. 

 

 

 

Figures 26 and 27: �Z���u�}�À���o���}�(���š�Z�����}�o�������Œ�]���P�����•�����š�]�}�v�•���Á�]�š�Z���ò�D���š�����}�Œ���ï�ò 
Photo Credit: Bonn & Mees 

http://hollandiainfra.nl
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Transport and installation of the Pont Gustave Flaubert - a 
vertical-lift bridge over the River Seine in Rouen, France 

SMIT Transport & Heavy Lift Europe of Rotterdam (now 
part of Boskalis) received the contract for transport and 
installation of the Pont Gustave Flaubert. Bridge parts 
were built at two construction sites: 

�x Wondelgen, Belgium, at Victor Buyck Steel 
Construction, and 

�x Lauterbourg, France, at Ce Eiffel Construction 
Metallique 

Both bridge sections were transported to Rotterdam via 
inland waterways and transferred on to a single barge for 
transportation to Rouen. The main parts of the bridge are 
a 1,200-tons deck section, 120 metres long and 17.3 
metres wide; and two so-�����o�o������ �Z���µ�š�š���Œ�(�o�]���•�[�U�� �������Z�� �ð�ñ�ì-
tons. 

On 16th and 17th August 2006, the SMIT sheerleg �Z�d���l�o�]�(�š��
�ó�[ fitted with its 130 m long boom, lifted the two 
butterflies on to the support towers. The bridge deck 
section was lifted on August 23 into position in a tandem 
lift using the �Z�d���l�o�]�(�š���ó�[ (1,600-ton SWL) and the �Z�D���š�����}�Œ��
�ï�[ (at that time 1,500-ton SWL). The operation took just 
two hours. For this lift, the �Z�d���l�o�]�(�š�� �ó�[ was brought back 
into its normal A-frame configuration. 

The strong current in the River Seine (up to 3-4 knots) 
imposed tight time constraints on the lift, which had to 
take place during the brief period of relatively slack 
current. 

West Bridge of the Great Belt Bridge, Denmark 

One of the main vessels for the construction of the West 
Bridge of the Great Belt Bridge (Sto�Œ�����
�o�š�•�� �]�v�� �����v�u���Œ�l��
was the custom-built heavy lift vessel �Z�^�À���v���v�[ with a 
lifting capacity of 7,000-ton. 

�K�v�������Z���o�(���}�(���š�Z�����i�}�]�v�š���À���v�š�µ�Œ�������µ�Œ�}�‰�����v���^�š�}�Œ�����
�o�š���'�Œ�}�µ�‰��
with the Dutch contractors Ballast Nedam as secretary 
this vessel was built by Grootint B.V. in The Netherlands. 

The HLV �Z�^�À���v���v�[ was used to handle the following bridge 
components: 

�x foundation caissons:   6,000-ton 
�x bridge pillars:   1,800-ton 
�x bridge parts of road bridge: 5,800-ton 
�x bridge parts of railway bridge: 4,500-ton  

The West Bridge was built between 1989 and 1994. It is a 
combined road and railway bridge with a total length of 
6,611 metres. The bridge consists of two parallel bridges, 
one for the road and one for the railway. The elements 
for it were installed by �Z�^�À���v���v�[, comprising 63 bridge 
spans: 51 spans of 110.40m and 12 spans of 81.75m. 

The Spanish Company Dragados Offshore delivered forty-
nine spans with a total weight of 245.000-ton. 

The transportation from Cadiz, Spain to Denmark was 
performed in 25 shipments (every 21 days) with two 
spans per shipment. The weight per span was 
approximately 5,000-tons. 

Transportation operations were performed by Smit 
Transport & Heavy Lift Division, using their 24,000-ton 
deadweight barges 'Giant 3' and �–�'�]���v�š�� �ð�[. These 140 
metre long barges were delivered to their destination by 
the tugs �Z�^�µ�Z���]�o�]�[ and �Z�^�µ�u���š�Œ���•�[ of International 
Transport Contractors (now Tschudi Offshore & Towage).  
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in a tandem lift 
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VIDEO 

https://www.youtube.com/
watch?time_continue=1259
&v=FkJ4W9zwZmI 

Confederation Bridge in Canada 

���(�š���Œ�����}�u�‰�o���š�]�}�v���}�(���š�Z�����^�š�}�Œ�����
�o�š���‰�Œ�}�i�����š�U�������o�o���•�š���E�������u��
received an order for the construction of the 
���}�v�(�������Œ���š�]�}�v�� ���Œ�]���P���� �]�v�� �����v�������U�� �Á�}�Œ�o���[�•�� �o�}�v�P���•�š�� ���Œ�]���P����
over ice-covered water.  

However for this purposes, the �Z�^�À���v���v�[ had to be 
modified. The lifting capacity had to be increased from 
7,000-ton to 8,200-ton and also the lifting height from 76 
to 102 metres.  

The conversion was carried out in Dunkirk by the French 
company Entrepose-Montalev. After completion, the 
�Z�^�À���v���v�[ was loaded on to the deck of the submersible 
pontoon �Z���}�v�š�Á�]�v�[ (121.93 x 62.00 x 7.72m) and made 
the voyage over the Atlantic to Prince Edward Island 
behind the tugs �Z�^�}�o���v�}�[ and �Z�^�µ�u���š�Œ���•�[. 

The �Z�^�À���v���v�[ arrived in August 1995 and began placing 
the components of the East Approach Bridge, completing 
it three months later in November; the West Approach 
Bridge was built the following spring. 

The Main Bridge followed, and by August 1996 the 
navigation span was the last to be placed. 

On 19th November 1996 shortly before midnight, the last 
component of the Confederation Bridge was placed, 
construction of the approach roads and toll plaza, and 
final works on the structure continued until May of 1997. 

The Confederation Bridge is a multi-span balanced 
cantilever bridge with a post-tensioned concrete box 
girder structure.  

Most of the curved bridge is 40 metres above water with 
a 60 m navigation span for ship traffic. The bridge rests 
on 65 piers; 14 in the 1,300 m long West Approach 
Bridge, 7 in the 600 m long East Approach Bridge and 44 
piers in the 11 kilometre-long Main Bridge, which joins 
the approach bridges.  

The Main Bridge piers are 250m apart, while the bridge is 
11m wide. 

Typical elevation is 40 metres above sea level; however, 
at its highest point, the Navigation Span, the bridge 
reaches 60 metres above sea level, allowing large sea 
vessels, including cruise ships, to navigate under the 
bridge between its piers. 

�X�����s�]�����}���í�W��Confederation Bridge 
Construction 

 
�&�]�P�µ�Œ�����ï�í�W���ò�^�À���v���v�ò���‰�o�����]�v�P���š�Z�������Œ�]���P�������}�u�‰�}�v���v�š�• 

Photo Credit: Ballast Nedam 

 

�V�����&�]�P�µ�Œ�����ï�î�W���ò�^�À���v���v�ò 
Source:  

https://www.confederationbridge.com/ 
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Transport and installation of the Pont Gustave Flaubert - a 
vertical-lift bridge over the River Seine in Rouen, France 

SMIT Transport & Heavy Lift Europe of Rotterdam (now 
part of Boskalis) received the contract for transport and 
installation of the Pont Gustave Flaubert. Bridge parts 
were built at two construction sites: 

�x Wondelgen, Belgium, at Victor Buyck Steel 
Construction, and 

�x Lauterbourg, France, at Ce Eiffel Construction 
Metallique 

Both bridge sections were transported to Rotterdam via 
inland waterways and transferred on to a single barge for 
transportation to Rouen. The main parts of the bridge are 
a 1,200-tons deck section, 120 metres long and 17.3 
metres wide; and two so-�����o�o������ �Z���µ�š�š���Œ�(�o�]���•�[�U�� �������Z�� �ð�ñ�ì-
tons. 

On 16th and 17th August 2006, the SMIT sheerleg �Z�d���l�o�]�(�š��
�ó�[ fitted with its 130 m long boom, lifted the two 
butterflies on to the support towers. The bridge deck 
section was lifted on August 23 into position in a tandem 
lift using the �Z�d���l�o�]�(�š���ó�[ (1,600-ton SWL) and the �Z�D���š�����}�Œ��
�ï�[ (at that time 1,500-ton SWL). The operation took just 
two hours. For this lift, the �Z�d���l�o�]�(�š�� �ó�[ was brought back 
into its normal A-frame configuration. 

The strong current in the River Seine (up to 3-4 knots) 
imposed tight time constraints on the lift, which had to 
take place during the brief period of relatively slack 
current. 

West Bridge of the Great Belt Bridge, Denmark 

One of the main vessels for the construction of the West 
Bridge of the Great Belt Bridge (Sto�Œ�����
�o�š�•�� �]�v�� �����v�u���Œ�l��
was the custom-built heavy lift vessel �Z�^�À���v���v�[ with a 
lifting capacity of 7,000-ton. 

�K�v�������Z���o�(���}�(���š�Z�����i�}�]�v�š���À���v�š�µ�Œ�������µ�Œ�}�‰�����v���^�š�}�Œ�����
�o�š���'�Œ�}�µ�‰��
with the Dutch contractors Ballast Nedam as secretary 
this vessel was built by Grootint B.V. in The Netherlands. 

The HLV �Z�^�À���v���v�[ was used to handle the following bridge 
components: 

�x foundation caissons:   6,000-ton 
�x bridge pillars:   1,800-ton 
�x bridge parts of road bridge: 5,800-ton 
�x bridge parts of railway bridge: 4,500-ton  

The West Bridge was built between 1989 and 1994. It is a 
combined road and railway bridge with a total length of 
6,611 metres. The bridge consists of two parallel bridges, 
one for the road and one for the railway. The elements 
for it were installed by �Z�^�À���v���v�[, comprising 63 bridge 
spans: 51 spans of 110.40m and 12 spans of 81.75m. 

The Spanish Company Dragados Offshore delivered forty-
nine spans with a total weight of 245.000-ton. 

The transportation from Cadiz, Spain to Denmark was 
performed in 25 shipments (every 21 days) with two 
spans per shipment. The weight per span was 
approximately 5,000-tons. 

Transportation operations were performed by Smit 
Transport & Heavy Lift Division, using their 24,000-ton 
deadweight barges 'Giant 3' and �–�'�]���v�š�� �ð�[. These 140 
metre long barges were delivered to their destination by 
the tugs �Z�^�µ�Z���]�o�]�[ and �Z�^�µ�u���š�Œ���•�[ of International 
Transport Contractors (now Tschudi Offshore & Towage).  
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VIDEO 

https://www.youtube.com/
watch?time_continue=1259
&v=FkJ4W9zwZmI 

Confederation Bridge in Canada 

���(�š���Œ�����}�u�‰�o���š�]�}�v���}�(���š�Z�����^�š�}�Œ�����
�o�š���‰�Œ�}�i�����š�U�������o�o���•�š���E�������u��
received an order for the construction of the 
���}�v�(�������Œ���š�]�}�v�� ���Œ�]���P���� �]�v�� �����v�������U�� �Á�}�Œ�o���[�•�� �o�}�v�P���•�š�� ���Œ�]���P����
over ice-covered water.  

However for this purposes, the �Z�^�À���v���v�[ had to be 
modified. The lifting capacity had to be increased from 
7,000-ton to 8,200-ton and also the lifting height from 76 
to 102 metres.  

The conversion was carried out in Dunkirk by the French 
company Entrepose-Montalev. After completion, the 
�Z�^�À���v���v�[ was loaded on to the deck of the submersible 
pontoon �Z���}�v�š�Á�]�v�[ (121.93 x 62.00 x 7.72m) and made 
the voyage over the Atlantic to Prince Edward Island 
behind the tugs �Z�^�}�o���v�}�[ and �Z�^�µ�u���š�Œ���•�[. 

The �Z�^�À���v���v�[ arrived in August 1995 and began placing 
the components of the East Approach Bridge, completing 
it three months later in November; the West Approach 
Bridge was built the following spring. 

The Main Bridge followed, and by August 1996 the 
navigation span was the last to be placed. 

On 19th November 1996 shortly before midnight, the last 
component of the Confederation Bridge was placed, 
construction of the approach roads and toll plaza, and 
final works on the structure continued until May of 1997. 

The Confederation Bridge is a multi-span balanced 
cantilever bridge with a post-tensioned concrete box 
girder structure.  

Most of the curved bridge is 40 metres above water with 
a 60 m navigation span for ship traffic. The bridge rests 
on 65 piers; 14 in the 1,300 m long West Approach 
Bridge, 7 in the 600 m long East Approach Bridge and 44 
piers in the 11 kilometre-long Main Bridge, which joins 
the approach bridges.  

The Main Bridge piers are 250m apart, while the bridge is 
11m wide. 

Typical elevation is 40 metres above sea level; however, 
at its highest point, the Navigation Span, the bridge 
reaches 60 metres above sea level, allowing large sea 
vessels, including cruise ships, to navigate under the 
bridge between its piers. 

�X�����s�]�����}���í�W��Confederation Bridge 
Construction 

 
�&�]�P�µ�Œ�����ï�í�W���ò�^�À���v���v�ò���‰�o�����]�v�P���š�Z�������Œ�]���P�������}�u�‰�}�v���v�š�• 

Photo Credit: Ballast Nedam 

 

�V�����&�]�P�µ�Œ�����ï�î�W���ò�^�À���v���v�ò 
Source:  

https://www.confederationbridge.com/ 

https://www.youtube.com/
https://www.confederationbridge.com/
http://www.youtube.com/watch?v=FkJ4W9zwZmI
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Figure 33: �^�d���E���d�µ�P���òMTS Vanquish�ò 

Photo Credit: Damen 

���†�l�(�i�}�Œ�������Œ�]���P��, Norway 

In 2017, the German steel builder Schachtbau 
Nordhausen Stahlbau GmbH, Wilhelmshaven delivered a 
120 metre long road bridge to a location well above the 
Arctic Circle, close to the Norwegian town Kirkenes. The 
���Œ�]���P���� �]�•�� �����o�o������ ���†�l�(�i�}�Œ���� ���Œ�]���P���� ���v���� ���Œ�}�•�•���•�� �š�Z���� �Z�]�À���Œ��
�W�����š�•�i�}�l�]�� ���š�� �]�š�•�� �u�}�µ�š�Z�� �]�v�š�}�� �š�Z���� ���†�l�(�i�}�Œ���U�� �]�v�� �^�†�Œ-Varanger 
municipality in Finnmark, Norway. 

The transport of the 760-ton bridge from the Schachtbau 
site in Germany up to and including the installation of the 
bridge in Norway was carried out by two subsidiaries of 
Wagenborg, namely Wagenborg Towage and Wagenborg 
Nedlift. 

In Wilhelmshaven, the 120m long bridge was loaded on 
the pontoon �Z�t���P���v���}�Œ�P�������Œ�P�����ô�[ by 48 axle-lines SPMTs 
and taken in tow by the British tug �Z�D�d�^�� �s���v�‹�µ�]�•�Z�[ for a 
1,520 nautical mile (2,815km) journey to North-Norway. 

After arrival in the port of Kirkenes, the pontoon was 
moored in the fjord and the bridge was jacked to the 
required height. Then the bridge was turned 90 degrees 
and positioned and lowered onto its foundations. 

On 28th September 2017 the bridge was opened for 
traffic by the Norwegian Minister of Transport, Ketil 
Solvik-Olsen and the Russian Vice minister of Transport 
Sergey Aristov, who also marked the opening of other 
new roads on E105 between Kirkenes and Zapolyarny, 
Russia. 

2 

https://www.youtube.com/w
atch?v=wovaJnQAtNo&featur
e=youtu.be 

 

 

3 
https://www.youtube.com/watc
h?v=3RycSQME-rg 

 

 �X�����&�]�P�µ�Œ�����ï�ð�W���ò�D�d�^���s���v�‹�µ�]�•�Z�ò���•�Á�]�v�P���ò�t���P���v���}�Œ�P�������Œ�P�����ô�ò 
Source: www.wagenborg.com 
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�[�����&�]�P�µ�Œ�����ï�ñ�W���ò�d���l�o�]�(�š���ó�ò��
during installation of     

a bridge section 

�Z�����&�]�P�µ�Œ�����ï�ò�W���ò�d���l�o�]�(�š���ó�ò��
during installation of     

a tower 

�V�����&�]�P�µ�Œ�����ï�ó�W���ò�d���l�o�]�(�š���ó�ò��
during installation of      a 

bridge section 

Second Strelasund Bridge, Germany 

During 2006, the 1,200-ton SWL floating sheerleg �Z�d���l�o�]�(�š��
�ó�[ of Smit Transport & Heavy Lift spent several months at 
the German Baltic coast near Stralsund for the 
construction of the Strelasund Bridge.  

The bridge links �š�Z���� �u���]�v�o���v���� �Á�]�š�Z�� �š�Z���� �]�•�o���v���� �}�(�� �Z�º�P���v�U��
belonging to the state of Mecklenburg-Western 
Pomerania. 

The sheerleg lifted a total of 13 tower sections and 16 
bridge sections, with maximum weights of approximately 
800 tonne.  

The lifting programme was completed successfully 
despite heavy ice and prolonged periods of poor 
weather.  

Construction of the highest section of the Strelasund 
Bridge involved lifting and positioning the top unit of a 
128m high tower, with a weight of 84 tonnes. For this lift, 
the �Z�d���l�o�]�(�š���ó�[ employed its 175 m long boom. 

The Second Strelasund Bridge is a single tower cable 
stayed bridge that has approach spans supported by 
nineteen piers.  

The Strelasund Link route is 4.1 kilometres long and 
includes 2,831 metres of new bridges. 

Vasco da Gama Bridge, Portugal 

�d�Z���� �š�Z���u���� �}�(�� �š�Z���� �í�õ�õ�ô�� �>�]�•���}�v�� �t�}�Œ�o���� ���Æ�‰�}�[�� �Á���•�� �Z�d�Z����
�K�������v�•�W�� ���� �,���Œ�]�š���P���� �(�}�Œ�� �š�Z���� �&�µ�š�µ�Œ���[�X�� �/�v�� �í�õ�õ�ô�� �]�š�� �Á���•�� �š�Z����
500th anniversary of the discovery of the sea route from 
Europe to India in 1498 by Vasco da Gama, the famous 
Portuguese explorer. 

Especially for this event, a combination of access roads, 
viaducts and a main span with a total length of 12,345 
metres was built over the Tagus River, connecting Lisbon 
�Á�]�š�Z�� �š�Z���� ���Æ�‰�}�� �[�õ�ô�� ���Æ�Z�]���]�š�]�}�v�� �P�Œ�}�µnds including pavilions 
of 141 countries and 14 international organisations. 

To obtain the contract for the heavy lifts on the bridge 
over the Tagus River, a joint venture of the Belgian 
company Scaldis Salvage and Marine Contractors and 
Dutch heavy lift specialist Van Seumeren Holland was 
formed and the heavy lift vessel �Z�Z���u���]�Ì�[ was developed. 

 

 

The vessel was needed to carry out the following 
lifts: 

�x Lifting and positioning of a total of 150 
girders, each 80-m x 16-m and weighing up 
to 2,200-ton each.  

Each 80-m span consists of two girders 
placed side-by-side to create a bridge deck 
of 34-m width (including a 2-m central 
reservation). 

�x Positioning of 8 'hammerhead' pier top 
sections weighing 1200-ton each. 

�x To perform a variety of other heavy lifts 
(including eight 200-ton backspan units). 

https://www.youtube.com/watch?v=wovaJnQAtNo&feature=youtu.be
https://www.youtube.com/watch?v=wovaJnQAtNo&feature=youtu.be
https://www.youtube.com/watch?v=wovaJnQAtNo&feature=youtu.be
http://www.wagenborg.com
https://www.youtube.com/w
http://youtu.be
https://www.youtube.com/watc
http://www.youtube.com/watch?v=wovaJnQAtNo
http://www.youtube.com/watch?v=3RycSQME-rg
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Figure 33: �^�d���E���d�µ�P���òMTS Vanquish�ò 

Photo Credit: Damen 

���†�l�(�i�}�Œ�������Œ�]���P��, Norway 

In 2017, the German steel builder Schachtbau 
Nordhausen Stahlbau GmbH, Wilhelmshaven delivered a 
120 metre long road bridge to a location well above the 
Arctic Circle, close to the Norwegian town Kirkenes. The 
���Œ�]���P���� �]�•�� �����o�o������ ���†�l�(�i�}�Œ���� ���Œ�]���P���� ���v���� ���Œ�}�•�•���•�� �š�Z���� �Z�]�À���Œ��
�W�����š�•�i�}�l�]�� ���š�� �]�š�•�� �u�}�µ�š�Z�� �]�v�š�}�� �š�Z���� ���†�l�(�i�}�Œ���U�� �]�v�� �^�†�Œ-Varanger 
municipality in Finnmark, Norway. 

The transport of the 760-ton bridge from the Schachtbau 
site in Germany up to and including the installation of the 
bridge in Norway was carried out by two subsidiaries of 
Wagenborg, namely Wagenborg Towage and Wagenborg 
Nedlift. 

In Wilhelmshaven, the 120m long bridge was loaded on 
the pontoon �Z�t���P���v���}�Œ�P�������Œ�P�����ô�[ by 48 axle-lines SPMTs 
and taken in tow by the British tug �Z�D�d�^�� �s���v�‹�µ�]�•�Z�[ for a 
1,520 nautical mile (2,815km) journey to North-Norway. 

After arrival in the port of Kirkenes, the pontoon was 
moored in the fjord and the bridge was jacked to the 
required height. Then the bridge was turned 90 degrees 
and positioned and lowered onto its foundations. 

On 28th September 2017 the bridge was opened for 
traffic by the Norwegian Minister of Transport, Ketil 
Solvik-Olsen and the Russian Vice minister of Transport 
Sergey Aristov, who also marked the opening of other 
new roads on E105 between Kirkenes and Zapolyarny, 
Russia. 
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https://www.youtube.com/w
atch?v=wovaJnQAtNo&featur
e=youtu.be 

 

 

3 
https://www.youtube.com/watc
h?v=3RycSQME-rg 

 

 �X�����&�]�P�µ�Œ�����ï�ð�W���ò�D�d�^���s���v�‹�µ�]�•�Z�ò���•�Á�]�v�P���ò�t���P���v���}�Œ�P�������Œ�P�����ô�ò 
Source: www.wagenborg.com 
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�[�����&�]�P�µ�Œ�����ï�ñ�W���ò�d���l�o�]�(�š���ó�ò��
during installation of     

a bridge section 

�Z�����&�]�P�µ�Œ�����ï�ò�W���ò�d���l�o�]�(�š���ó�ò��
during installation of     

a tower 

�V�����&�]�P�µ�Œ�����ï�ó�W���ò�d���l�o�]�(�š���ó�ò��
during installation of      a 

bridge section 

Second Strelasund Bridge, Germany 

During 2006, the 1,200-ton SWL floating sheerleg �Z�d���l�o�]�(�š��
�ó�[ of Smit Transport & Heavy Lift spent several months at 
the German Baltic coast near Stralsund for the 
construction of the Strelasund Bridge.  

The bridge links �š�Z���� �u���]�v�o���v���� �Á�]�š�Z�� �š�Z���� �]�•�o���v���� �}�(�� �Z�º�P���v�U��
belonging to the state of Mecklenburg-Western 
Pomerania. 

The sheerleg lifted a total of 13 tower sections and 16 
bridge sections, with maximum weights of approximately 
800 tonne.  

The lifting programme was completed successfully 
despite heavy ice and prolonged periods of poor 
weather.  

Construction of the highest section of the Strelasund 
Bridge involved lifting and positioning the top unit of a 
128m high tower, with a weight of 84 tonnes. For this lift, 
the �Z�d���l�o�]�(�š���ó�[ employed its 175 m long boom. 

The Second Strelasund Bridge is a single tower cable 
stayed bridge that has approach spans supported by 
nineteen piers.  

The Strelasund Link route is 4.1 kilometres long and 
includes 2,831 metres of new bridges. 

Vasco da Gama Bridge, Portugal 

�d�Z���� �š�Z���u���� �}�(�� �š�Z���� �í�õ�õ�ô�� �>�]�•���}�v�� �t�}�Œ�o���� ���Æ�‰�}�[�� �Á���•�� �Z�d�Z����
�K�������v�•�W�� ���� �,���Œ�]�š���P���� �(�}�Œ�� �š�Z���� �&�µ�š�µ�Œ���[�X�� �/�v�� �í�õ�õ�ô�� �]�š�� �Á���•�� �š�Z����
500th anniversary of the discovery of the sea route from 
Europe to India in 1498 by Vasco da Gama, the famous 
Portuguese explorer. 

Especially for this event, a combination of access roads, 
viaducts and a main span with a total length of 12,345 
metres was built over the Tagus River, connecting Lisbon 
�Á�]�š�Z�� �š�Z���� ���Æ�‰�}�� �[�õ�ô�� ���Æ�Z�]���]�š�]�}�v�� �P�Œ�}�µnds including pavilions 
of 141 countries and 14 international organisations. 

To obtain the contract for the heavy lifts on the bridge 
over the Tagus River, a joint venture of the Belgian 
company Scaldis Salvage and Marine Contractors and 
Dutch heavy lift specialist Van Seumeren Holland was 
formed and the heavy lift vessel �Z�Z���u���]�Ì�[ was developed. 

 

 

The vessel was needed to carry out the following 
lifts: 

�x Lifting and positioning of a total of 150 
girders, each 80-m x 16-m and weighing up 
to 2,200-ton each.  

Each 80-m span consists of two girders 
placed side-by-side to create a bridge deck 
of 34-m width (including a 2-m central 
reservation). 

�x Positioning of 8 'hammerhead' pier top 
sections weighing 1200-ton each. 

�x To perform a variety of other heavy lifts 
(including eight 200-ton backspan units). 
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The �Z�Z���u���]�Ì�[ is designed and fabricated by the Dutch 
heavy lift equipment manufacturer Huisman Equipment.  

The �Z�Z���u���]�Ì�[ is of catamaran design, utilising the Scaldis 
pontoons �Z�Z���u�[ and �Z���]�Ì�}�v�[ for the vessel's floaters (each 
with dimensions 76.00 x 19.80 x 5.60m). The twin hulls 
are linked by a newly constructed pontoon, called 
�Z���µ�(�(���o�[�U���Á�Z�]���Z�����v�Z���v�����•���š�Z�����À���•�•���o�–�•���•�š�����]�o�]�š�Ç�X���>�}�����š�������}�v��
the connector beam are the vessel's wheelhouse and 
accommodation spaces. Total width of the vessel is 67.90 
m. The two cranes were new units, each rated at 2,000-
ton lift capacity. 

For propulsion, the �Z�Z���u���]�Ì�[ is fitted with four 550 kW 
thruster units, two at the bow and two at the stern, 
controlled from the bridge. In the unloaded condition the 
thrusters will be able to give the �Z�Z���u���]�Ì�[ a speed of 
approx. 8.5 knots and allow to manoeuvre with great 
precision.  

On 9th February 1996 the �Z�Z���u���]�Ì�[ was delivered to her 
owners and afterwards she set course to Lisbon in tow of 
the 7,200 BHP anchor handling tug �Z���o�‰�Z�}�v�•�����>���š�Ì���Œ�[. 

On 29th March 1998 the Ponte Vasco da Gama was 
officially opened; just in time for the opening of the Expo 
�[�õ�ô���}�v��22nd May 1998.  

Eleven million visitors came to the event between May 
and September 1998. 

After the Tagus project, the width of the �Z�Z���u���]�Ì�[ was 
reduced to 44.40 m making the vessel more suitable to 
enter smaller ports and increasing her employability. 

 

Figures 38 and 39: Rambiz lifting the bridge segments 
Source: Scaldis 

 

 

Second Van Brienenoord Bridge at Rotterdam, The 
Netherlands 

In 1965, a large road bridge was built on the east side of 
Rotterdam over the Nieuwe Maas River, called the Van 
Brienenoord Bridge.  

This bridge was built at site. In order to be able to build 
the bridge arch, two temporary auxiliary pillars were built 
in the water.  

The characteristic diagonal cables on which the road 
surface is suspended, give the construction a high 
dimensional stability.  

This proved possible due to the special proportions of the 
arch shape. Queen Juliana officially opened the Van 
Brienenoord Bridge to traffic on 1st February 1965. 

During the eighties, it became clear that the capacity of 
the bridge had been exceeded.  

Therefore in 1986 a large-scale project was started that 
provided for a doubling of the Van Brienenoord bridge 
and the leading roads.  

In order to hinder the shipping traffic as little as possible, 
this second curve was not built on site, but at the 
construction site of Grootint Zwijndrecht in combination 
with Hollandia Kloos. 
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�V����Figure 38: Aerial picture of the arrival of the second Van 
Brienenoord Bridge at the installation site 

 

 

 

�V�����&�]�P�µ�Œ�����ï�õ�W���d�Œ���v�•�‰�}rtation of the second Van 
Brienenoord Bridge, loaded on the pontoons 
�òSmitbarge 1�ò and �òSmitbarge 2�ò, from the 

construction yard Grootint Zwijndrecht to the 
installation site by the tugs �òSmit Japan�ò, �òSmit 

Siberie�ò, �òSmit Frankrijk�ò and �òSmit Polen�ò 

�V�����X����Figures 40 and 41:  Floating sheerlegs �òTaklift 4�ò and 
�òTaklift 1�ò during installation of the hinged bridge section 

The span of the bridge arch is 300 metres. The span of 
the bridge arch is 300 meters and is therefore the largest 
arch span in the Netherlands. The horizontal clearance of 
the bridge is 280 metres and a vertical clearance of 25.04 
metres. 

The bascule bridge has a span of 60 metres, horizontal 
clearance of 50 metres and a vertical clearance of 22.50 
metres. 

The completed bridge (with a construction weight of 
approx. 4,800 tons) was loaded on two pontoons: 

�x  'Smitbarge 1'   
�x  'Smitbarge 2'  

and towed to the installation site over inland water by 
four tugs:  

�x  the 2,400 BHP �Z�^�u�]�š���:���‰���v�[,  
�x  �Z�^�u�]�š���^�]�����Œ�]���[ and �Z�^�u�]�š���W�}�o���v�[  
�x  and the 2,040 BHP �Z�^�u�]�š���&�Œ���v�l�Œ�]�i�l�[;  

          in total 9,240 BHP and 135 ton bollard pull.  

The transport took place in February 1989 and was 
watched by thousands of people on the banks of the 
river. 

Final lifting of the bridge on the piers was performed by 
the Dutch company Mammoet. 
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The �Z�Z���u���]�Ì�[ is designed and fabricated by the Dutch 
heavy lift equipment manufacturer Huisman Equipment.  

The �Z�Z���u���]�Ì�[ is of catamaran design, utilising the Scaldis 
pontoons �Z�Z���u�[ and �Z���]�Ì�}�v�[ for the vessel's floaters (each 
with dimensions 76.00 x 19.80 x 5.60m). The twin hulls 
are linked by a newly constructed pontoon, called 
�Z���µ�(�(���o�[�U���Á�Z�]���Z�����v�Z���v�����•���š�Z�����À���•�•���o�–�•���•�š�����]�o�]�š�Ç�X���>�}�����š�������}�v��
the connector beam are the vessel's wheelhouse and 
accommodation spaces. Total width of the vessel is 67.90 
m. The two cranes were new units, each rated at 2,000-
ton lift capacity. 

For propulsion, the �Z�Z���u���]�Ì�[ is fitted with four 550 kW 
thruster units, two at the bow and two at the stern, 
controlled from the bridge. In the unloaded condition the 
thrusters will be able to give the �Z�Z���u���]�Ì�[ a speed of 
approx. 8.5 knots and allow to manoeuvre with great 
precision.  

On 9th February 1996 the �Z�Z���u���]�Ì�[ was delivered to her 
owners and afterwards she set course to Lisbon in tow of 
the 7,200 BHP anchor handling tug �Z���o�‰�Z�}�v�•�����>���š�Ì���Œ�[. 

On 29th March 1998 the Ponte Vasco da Gama was 
officially opened; just in time for the opening of the Expo 
�[�õ�ô���}�v��22nd May 1998.  

Eleven million visitors came to the event between May 
and September 1998. 

After the Tagus project, the width of the �Z�Z���u���]�Ì�[ was 
reduced to 44.40 m making the vessel more suitable to 
enter smaller ports and increasing her employability. 

 

Figures 38 and 39: Rambiz lifting the bridge segments 
Source: Scaldis 

 

 

Second Van Brienenoord Bridge at Rotterdam, The 
Netherlands 

In 1965, a large road bridge was built on the east side of 
Rotterdam over the Nieuwe Maas River, called the Van 
Brienenoord Bridge.  

This bridge was built at site. In order to be able to build 
the bridge arch, two temporary auxiliary pillars were built 
in the water.  

The characteristic diagonal cables on which the road 
surface is suspended, give the construction a high 
dimensional stability.  

This proved possible due to the special proportions of the 
arch shape. Queen Juliana officially opened the Van 
Brienenoord Bridge to traffic on 1st February 1965. 

During the eighties, it became clear that the capacity of 
the bridge had been exceeded.  

Therefore in 1986 a large-scale project was started that 
provided for a doubling of the Van Brienenoord bridge 
and the leading roads.  

In order to hinder the shipping traffic as little as possible, 
this second curve was not built on site, but at the 
construction site of Grootint Zwijndrecht in combination 
with Hollandia Kloos. 
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�V����Figure 38: Aerial picture of the arrival of the second Van 
Brienenoord Bridge at the installation site 

 

 

 

�V�����&�]�P�µ�Œ�����ï�õ�W���d�Œ���v�•�‰�}rtation of the second Van 
Brienenoord Bridge, loaded on the pontoons 
�òSmitbarge 1�ò and �òSmitbarge 2�ò, from the 

construction yard Grootint Zwijndrecht to the 
installation site by the tugs �òSmit Japan�ò, �òSmit 

Siberie�ò, �òSmit Frankrijk�ò and �òSmit Polen�ò 

�V�����X����Figures 40 and 41:  Floating sheerlegs �òTaklift 4�ò and 
�òTaklift 1�ò during installation of the hinged bridge section 

The span of the bridge arch is 300 metres. The span of 
the bridge arch is 300 meters and is therefore the largest 
arch span in the Netherlands. The horizontal clearance of 
the bridge is 280 metres and a vertical clearance of 25.04 
metres. 

The bascule bridge has a span of 60 metres, horizontal 
clearance of 50 metres and a vertical clearance of 22.50 
metres. 

The completed bridge (with a construction weight of 
approx. 4,800 tons) was loaded on two pontoons: 

�x  'Smitbarge 1'   
�x  'Smitbarge 2'  

and towed to the installation site over inland water by 
four tugs:  

�x  the 2,400 BHP �Z�^�u�]�š���:���‰���v�[,  
�x  �Z�^�u�]�š���^�]�����Œ�]���[ and �Z�^�u�]�š���W�}�o���v�[  
�x  and the 2,040 BHP �Z�^�u�]�š���&�Œ���v�l�Œ�]�i�l�[;  

          in total 9,240 BHP and 135 ton bollard pull.  

The transport took place in February 1989 and was 
watched by thousands of people on the banks of the 
river. 

Final lifting of the bridge on the piers was performed by 
the Dutch company Mammoet. 
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Constitution of 1812 Bridge ( La Pepa Bridge) at Cadiz, 
Spain 

In the early construction stage of the Constitution of 
1812 Bridge or La Pepa Bridge (El puente de la 
���}�v�•�š�]�š�µ���]�•�v���������í�ô�í�î�•�U���š�Z�������µ�š���Z���u���Œ�]�v�������}�v�š�Œ�����š�}�Œ���^�D�/�d��
Heavy Lift Europe of Rotterdam was awarded a contract 
for the transfer and positioning of three heavy steel 
���}�Æ���•�� �}�v�� �Á�Z�]���Z�� �š�Z���� �‰�]���Œ�•�� �}�(�� �š�Z���� ���Œ�]���P���� ���š�� �������]�Ì�� �����Ç�� ���Œ����
built.  

The bridge, which was officially opened on 24th 
September 2015, has a total length of 3,092m and an 
overall width of 33.20m. The removable span has the 
same width and a span of 150m. The main bridge has a 
total length of 1,180 m and a main span of 540m. 

The maximum height above the sea level is 69 metres, 
with two towers of 187 metres, making it one of the 
tallest bridges in Europe. 

 

For this assignment, the floating sheerlegs �Z�d���l�o�]�(�š�� �ò�[ and 
�Z�d���l�o�]�(�š�� �ó�[ were mobilized to Cadiz, complete with 
ancillary craft such as tugs and pontoons. 

In 2009, the sheerlegs (sometimes operating in tandem) 
brought steel boxes with a weight of respectively 681, 
702 and 1.200 tons in position.  

Overall dimensions of the steel boxes are: 

�x 16,8m  x 12,8 m x 9,0 m 
�x 18,0 m x 18,0 m x 9,0 m 
�x 62,0 m x 40 m x 9,1 m 

Figures 42 �t �ñ�ì�W���&�o�}���š�]�v�P���•�Z�����Œ�o���P�•���ò�d���l�o�]�(�š���ò�ò�����v�����ò�d���l�o�]�(�š���ó�ò working in tandem      
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King Fahd Causeway, Bahrain 

In 1982, the Dutch civil contractor Ballast Nedam Group 
was awarded the contract for the construction of the 
�<�]�v�P�� �&���Z���� �����µ�•���Á���Ç�� �~���o�•�}�� �l�v�}�Á�v�� ���•�� �š�Z���� �Z�����Z�Œ���]�v��
�����µ�•���Á���Ç�[�•�X�� �d�Z���� ���}�v�š�Œ�����š�� �}�(�� �í�X�ñ�� ���]�o�o�]�}�v�� ���µ�š���Z�� �'�µ�]�o�����Œ�•��
(approx. 680,670.000 Euro) was booked against fierce 
international competition. The construction of the 
causeway comprised bridge sections, dams and artificial 
islands. 

To accomplish this project, Ballast Nedam invested 
approx. 120 million Dutch Guilders (54.45 million Euro) in 
new general floating construction equipment, with the 
following main components: 

�x Two self-elevating lifting platforms for 
construction work, named �Z���µ�Ì�Ì���Œ���[ and �Z�^�š�}�Œ�l�[ 

�x The transport and lifting vessel �Z�/���]�•�[ of 1,600 ton 
lifting capacity 

Also the following floating equipment was included in the 
investment. 

�x Two floating concrete plants, named �Z�D���Œ�����}�µ�[ 
and �Z�W�Z�}���v�]�Æ�[; dimensions 50.00 x 18.00 x 3.50m 

�x The crane barge �Z�����}�[ fitted with a 300-ton SWL 
crane with fixed boom 

�x The anchor handling ship and supply vessel 
�Z�d�}�µ�����v�[ (740 HP) 

�x The supply vessel �Z�^�l�Ç�o���Œ�l�[ 

The main task of the transport and lifting vessel �Z�/���]�•�[ was 
to lift the heavy bridge sections and install them. 

�d�Z���� ���Œ���v���•�[�� �o�]�(�š�]�v�P�� �����‰�����]�š�Ç�� �Á���•�� �í�U�ð�ì�ì�� �š�}�v�� ���š�� ���� �Z���]�P�Z�š�� �}�(��
46 metres above the water. The crane consists of two 
portals, each with a height of 55 metres. The vessel is 
fitted with two 850 HP rudder propellers and an 800 HP 
bow thruster for manoeuvring at the site. 

The self-elevating platforms �Z���µ�Ì�Ì���Œ���[ and �Z�^�š�}�Œ�l�[ are 
used for drilling the holes of the bridge pillars. Each 
platform is capable to lift 1,000 ton at a distance of four 
metres from the platform. Furthermore each unit is 
provided with a Demag CC 2000 crane of 70 ton SWL. 
Each platform is supported by four legs with a length of 
40 metres, maximum load per leg 1,300 ton. The jack up 
speed is 12 metres per hour. 

All floating equipment was collected in Rotterdam before 
leaving for Bahrain. 

The self-elevating platforms �Z���µ�Ì�Ì���Œ���[ and �Z�^�š�}�Œ�l�[ and the 
anchor handling vessel �Z�d�}�µ�����v�[ were loaded on board of 
�t�]�i�•�u�µ�o�o���Œ�[�•�� �Z�����À�Ç�� �o�}������ �����Œ�Œ�]���Œ���Z�^�µ�‰���Œ�� �^���Œ�À���v�š�� �î�[ via the 
float-on/float off method and were delivered on their 
destination on 7th  November  1982. 

The semi-submersible pontoon �Z�'�]���v�š�� �î�[ was loaded in 
the same way with the transport and lifting vessel �Z�/���]�•�[, 
the floating concrete plant �Z�W�Z�}���v�]�Æ�[ and the crane barge 
�Z�����}�[. In tow of the 8,500 BHP tug �Z�^�u�]�š���,�}�µ�•�š�}�v�[ she left 
Rotterdam on 21th November 1982 and was safely 
delivered in Bahrain. 
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Brochure of Scaldis Salvage & Marine Contractors N.V.  �t 
multipurpose sea-going Heavy Lift Vessel 

Schip en Werf de Zee �t October 1991 
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tonnes high-lift boom 
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Ballast-Nedam invests Dfl. 120 million for Dfl. 1,5 billion contract 
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Figures 10, 13 �t 16, 20 �t 22, 35 �t 37, 38 �t 50 were provided by 
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Constitution of 1812 Bridge ( La Pepa Bridge) at Cadiz, 
Spain 

In the early construction stage of the Constitution of 
1812 Bridge or La Pepa Bridge (El puente de la 
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Heavy Lift Europe of Rotterdam was awarded a contract 
for the transfer and positioning of three heavy steel 
���}�Æ���•�� �}�v�� �Á�Z�]���Z�� �š�Z���� �‰�]���Œ�•�� �}�(�� �š�Z���� ���Œ�]���P���� ���š�� �������]�Ì�� �����Ç�� ���Œ����
built.  

The bridge, which was officially opened on 24th 
September 2015, has a total length of 3,092m and an 
overall width of 33.20m. The removable span has the 
same width and a span of 150m. The main bridge has a 
total length of 1,180 m and a main span of 540m. 

The maximum height above the sea level is 69 metres, 
with two towers of 187 metres, making it one of the 
tallest bridges in Europe. 

 

For this assignment, the floating sheerlegs �Z�d���l�o�]�(�š�� �ò�[ and 
�Z�d���l�o�]�(�š�� �ó�[ were mobilized to Cadiz, complete with 
ancillary craft such as tugs and pontoons. 

In 2009, the sheerlegs (sometimes operating in tandem) 
brought steel boxes with a weight of respectively 681, 
702 and 1.200 tons in position.  

Overall dimensions of the steel boxes are: 

�x 16,8m  x 12,8 m x 9,0 m 
�x 18,0 m x 18,0 m x 9,0 m 
�x 62,0 m x 40 m x 9,1 m 
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King Fahd Causeway, Bahrain 

In 1982, the Dutch civil contractor Ballast Nedam Group 
was awarded the contract for the construction of the 
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(approx. 680,670.000 Euro) was booked against fierce 
international competition. The construction of the 
causeway comprised bridge sections, dams and artificial 
islands. 

To accomplish this project, Ballast Nedam invested 
approx. 120 million Dutch Guilders (54.45 million Euro) in 
new general floating construction equipment, with the 
following main components: 

�x Two self-elevating lifting platforms for 
construction work, named �Z���µ�Ì�Ì���Œ���[ and �Z�^�š�}�Œ�l�[ 

�x The transport and lifting vessel �Z�/���]�•�[ of 1,600 ton 
lifting capacity 

Also the following floating equipment was included in the 
investment. 

�x Two floating concrete plants, named �Z�D���Œ�����}�µ�[ 
and �Z�W�Z�}���v�]�Æ�[; dimensions 50.00 x 18.00 x 3.50m 

�x The crane barge �Z�����}�[ fitted with a 300-ton SWL 
crane with fixed boom 

�x The anchor handling ship and supply vessel 
�Z�d�}�µ�����v�[ (740 HP) 

�x The supply vessel �Z�^�l�Ç�o���Œ�l�[ 

The main task of the transport and lifting vessel �Z�/���]�•�[ was 
to lift the heavy bridge sections and install them. 
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46 metres above the water. The crane consists of two 
portals, each with a height of 55 metres. The vessel is 
fitted with two 850 HP rudder propellers and an 800 HP 
bow thruster for manoeuvring at the site. 

The self-elevating platforms �Z���µ�Ì�Ì���Œ���[ and �Z�^�š�}�Œ�l�[ are 
used for drilling the holes of the bridge pillars. Each 
platform is capable to lift 1,000 ton at a distance of four 
metres from the platform. Furthermore each unit is 
provided with a Demag CC 2000 crane of 70 ton SWL. 
Each platform is supported by four legs with a length of 
40 metres, maximum load per leg 1,300 ton. The jack up 
speed is 12 metres per hour. 

All floating equipment was collected in Rotterdam before 
leaving for Bahrain. 

The self-elevating platforms �Z���µ�Ì�Ì���Œ���[ and �Z�^�š�}�Œ�l�[ and the 
anchor handling vessel �Z�d�}�µ�����v�[ were loaded on board of 
�t�]�i�•�u�µ�o�o���Œ�[�•�� �Z�����À�Ç�� �o�}������ �����Œ�Œ�]���Œ���Z�^�µ�‰���Œ�� �^���Œ�À���v�š�� �î�[ via the 
float-on/float off method and were delivered on their 
destination on 7th  November  1982. 

The semi-submersible pontoon �Z�'�]���v�š�� �î�[ was loaded in 
the same way with the transport and lifting vessel �Z�/���]�•�[, 
the floating concrete plant �Z�W�Z�}���v�]�Æ�[ and the crane barge 
�Z�����}�[. In tow of the 8,500 BHP tug �Z�^�u�]�š���,�}�µ�•�š�}�v�[ she left 
Rotterdam on 21th November 1982 and was safely 
delivered in Bahrain. 
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 �Z�^�u�]�š�����Œ�P�����í�[ 

�Z�^�u�]�š�����Œ�P�����î�[ 

Owner Smit Heavy Lift Europe 

Year built �Z�^�u�]�š�����Œ�P�����í�[�W���í�õ�ô�ñ-12 

�Z�^�u�]�š�����Œ�P�����î�[�W���í�õ�ô�ñ-09 

Deadweight 13,980 ton 

Deck load 15 t/m2 

Length 91,44 m 

Breadth 30,48 m 

Depth 7,62 m 

Draft 6.168 m 

Submersible No 

 

 �Z�^�u�]�š���:���‰���v�[�U���Z�^�u�]�š���^�]�����Œ�]���[�����v�����Z�^�u�]�š���W�}�o���v�[ �Z�^�u�]�š���&�Œ���v�l�Œ�]�i�l�[ 

Owner Smit Harbour Towage Rotterdam Smit Harbour Towage Rotterdam 

Flag The Netherlands The Netherlands 

Year built �Z�^�u�]�š���:���‰���v�[�W���í�õ�ô�ò-09 

�Z�^�u�]�š���^�]�����Œ�]���[�W���í�õ�ô�ò-06 

�Z�^�u�]�š���W�}�o���v�[�W���í�õ�ô�ò-07 

1981-05 

Engine output 2,400 BHP 2,040 BHP 

Bollard pull 35 ton 30 ton 

Type Coastal / harbour tug Coastal / harbour tug 

Length o.a. 28.60 m 28.43 m 

Length b.p.p. 25.00 m 25.00 m 

Breadth mld. 8.70 m 8.52 m 

Depth mld. 4.20 m 4.22 m 

Draft 3.40 3.31 m 

 

 �Z�^�u�]�š-�>�o�}�Ç�����í�í�õ�[ �Z�^�u�]�š���>�o�}�Ç�����í�î�ï�[ �Z�D�����•�����v�l�[ Assisting Voith-
Schneider tugs 

Former name �Z���]���Z�o���d�Œ���À���o�o���Œ�[    

Owner Smit-Lloyd B.V. Smit-Lloyd B.V. Smit Harbour 
Towage Rotterdam 

 

Year built 1977 1984 1987  

Engine output 7,416 BHP 9,200 BHP 5,300 BHP 2,850 BHP 

Bollard pull 75-ton 111-ton continuous 

124-ton maximum 

61,5-ton 35 ton 

Type Smit-Lloyd 100S Class Smit-Lloyd 120 Class Terminal / Offshore 
Tug 

Voith Schneider tug 

Length o.a. 63.91 m 63.33 m 37.42 m 34.30 m 

Length b.p.p. 60.56 m 57.20 m 30.60 m 30.80 m 

Breadth mld. 13.00 m 14.70 m 11.00 m 9.20 m 

Depth mld. 6.35 m 7.00 m 5.50 m 5.20 m 

Draft 5.34 m 5.75 m 4.50 m 3.785 m 

 

The tables on pages 24 - 29 contain specification of vessels and equipment at the time of the bridge 
construction described in the article. Some of them have been sold to other companies or disposed of. 
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 �Z�^�u�]�š�����Œ�P�����í�[ 
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�Z�^�u�]�š�����Œ�P�����î�[�W���í�õ�ô�ñ-09 

Deadweight 13,980 ton 

Deck load 15 t/m2 

Length 91,44 m 

Breadth 30,48 m 

Depth 7,62 m 

Draft 6.168 m 

Submersible No 

 

 �Z�^�u�]�š���:���‰���v�[�U���Z�^�u�]�š���^�]�����Œ�]���[�����v�����Z�^�u�]�š���W�}�o���v�[ �Z�^�u�]�š���&�Œ���v�l�Œ�]�i�l�[ 

Owner Smit Harbour Towage Rotterdam Smit Harbour Towage Rotterdam 

Flag The Netherlands The Netherlands 

Year built �Z�^�u�]�š���:���‰���v�[�W���í�õ�ô�ò-09 

�Z�^�u�]�š���^�]�����Œ�]���[�W���í�õ�ô�ò-06 

�Z�^�u�]�š���W�}�o���v�[�W���í�õ�ô�ò-07 

1981-05 

Engine output 2,400 BHP 2,040 BHP 

Bollard pull 35 ton 30 ton 

Type Coastal / harbour tug Coastal / harbour tug 

Length o.a. 28.60 m 28.43 m 

Length b.p.p. 25.00 m 25.00 m 

Breadth mld. 8.70 m 8.52 m 

Depth mld. 4.20 m 4.22 m 

Draft 3.40 3.31 m 

 

 �Z�^�u�]�š-�>�o�}�Ç�����í�í�õ�[ �Z�^�u�]�š���>�o�}�Ç�����í�î�ï�[ �Z�D�����•�����v�l�[ Assisting Voith-
Schneider tugs 

Former name �Z���]���Z�o���d�Œ���À���o�o���Œ�[    

Owner Smit-Lloyd B.V. Smit-Lloyd B.V. Smit Harbour 
Towage Rotterdam 

 

Year built 1977 1984 1987  

Engine output 7,416 BHP 9,200 BHP 5,300 BHP 2,850 BHP 

Bollard pull 75-ton 111-ton continuous 

124-ton maximum 

61,5-ton 35 ton 

Type Smit-Lloyd 100S Class Smit-Lloyd 120 Class Terminal / Offshore 
Tug 

Voith Schneider tug 

Length o.a. 63.91 m 63.33 m 37.42 m 34.30 m 

Length b.p.p. 60.56 m 57.20 m 30.60 m 30.80 m 

Breadth mld. 13.00 m 14.70 m 11.00 m 9.20 m 

Depth mld. 6.35 m 7.00 m 5.50 m 5.20 m 

Draft 5.34 m 5.75 m 4.50 m 3.785 m 

 

The tables on pages 24 - 29 contain specification of vessels and equipment at the time of the bridge 
construction described in the article. Some of them have been sold to other companies or disposed of. 
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 �Z�•�����o�����µ�Á�[ �Z���µ�š���Z���W���Œ�š�v���Œ�[ �Z�����Œ�o���v�����î�ò�[ �Z���o�‰�Z�}�v�•�����>���š�Ì���Œ�[ 

Owner Smit Transport & 
Heavy Lift 

Engelsman Towage & 
Salvage 

Smit Transport & 
Heavy Lift 

Towage and Salvage 
Union Ltd. 

Flag Dutch Netherlands Dutch Belgium 

Year built 1975 2004-04 1967 1977-03 

Engine output 1,150 BHP 2,760 HP 1,120 HP 7.200 HP 

Bollard pull 20-ton 30-ton  95-ton 

Type Anchor handling tug  Schottel tug Anchor handling tug 

Length o.a. 26.85 m 28.15 m 24.25 m 49.25 m 

Length b.p.p. 22.71 m 24.75 m 24.00 m 43.60 m 

Breadth mld. 7.20 m 9.50 m 8.50 m 11.70 m 

Depth mld. 3.50 m 3.10 m 4.30 m 5.97 m 

Draft 2.979 m 2.50 m 3.75 m 5.00 m 

 

 �Z�^�À���v���v�[ 

original 

�Z�^�À���v���v�[ 

modified 

�Z�Z���u���]�Ì�[ 

original 

�Z�Z���u���]�Ì�[ 

modified 

Owner European 
Storebaelt 
Group 

Previous: Ballast 
Nedam Group 

Current: Van Oord 

Scaldis Salvage & Marine 
Contractors N.V., Belgium 

Scaldis Salvage & Marine 
Contractors N.V., Belgium 

Year built 1990 1990 �Z�Z���u�[�� ���v���� �Z���]�Ì�}�v�[�� ���µ�]�o�š�� �]�v��
�í�õ�ó�ò�U���i�}�]�v�������š�}���Z�Z���u���]�Ì�[���]�v��
1991 

�Z�Z���u�[�� ���v���� �Z���]�Ì�}�v�[�� ���µ�]�o�š�� �]�v��
�í�õ�ó�ò�U�� �i�}�]�v������ �š�}�� �Z�Z���u���]�Ì�[�� �]�v��
1991 

Modification  1995 and 2017 1999 1999 

Lifting capacity 6,500-ton 8,200-ton 
including rigging 

8,700-ton 
excluding rigging 

2x 2,000-ton SB crane: 1,600-ton 

PS crane: 1,700-ton, fitted 
with 82 m long boom 

Lifting height  76.00 m above 
deck 

  

Length o.a. 94.00 m 102.75 m 76.00 m 85.00 

Length b.p.p. 89.50 m 89.50   

Breadth 65.00 m 71.80 m 67.90 m 44.00 m 

Depth 6.00 m 6.00 m 5.60 m 5.60 m 

Draft 4.35 m 4.50 m 3.70 m 4.642 m 

Propulsion 2x 1,250 kW 
aft 

2x 1,250 kW aft 

2x 1,850 kW fore 

 2,200 kW 

Service speed 7 knots 7 knots   
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 �Z�•�����o�����µ�Á�[ �Z���µ�š���Z���W���Œ�š�v���Œ�[ �Z�����Œ�o���v�����î�ò�[ �Z���o�‰�Z�}�v�•�����>���š�Ì���Œ�[ 

Owner Smit Transport & 
Heavy Lift 

Engelsman Towage & 
Salvage 

Smit Transport & 
Heavy Lift 

Towage and Salvage 
Union Ltd. 

Flag Dutch Netherlands Dutch Belgium 

Year built 1975 2004-04 1967 1977-03 

Engine output 1,150 BHP 2,760 HP 1,120 HP 7.200 HP 

Bollard pull 20-ton 30-ton  95-ton 

Type Anchor handling tug  Schottel tug Anchor handling tug 

Length o.a. 26.85 m 28.15 m 24.25 m 49.25 m 

Length b.p.p. 22.71 m 24.75 m 24.00 m 43.60 m 

Breadth mld. 7.20 m 9.50 m 8.50 m 11.70 m 

Depth mld. 3.50 m 3.10 m 4.30 m 5.97 m 

Draft 2.979 m 2.50 m 3.75 m 5.00 m 

 

 �Z�^�À���v���v�[ 

original 

�Z�^�À���v���v�[ 

modified 

�Z�Z���u���]�Ì�[ 

original 

�Z�Z���u���]�Ì�[ 

modified 

Owner European 
Storebaelt 
Group 

Previous: Ballast 
Nedam Group 

Current: Van Oord 

Scaldis Salvage & Marine 
Contractors N.V., Belgium 

Scaldis Salvage & Marine 
Contractors N.V., Belgium 

Year built 1990 1990 �Z�Z���u�[�� ���v���� �Z���]�Ì�}�v�[�� ���µ�]�o�š�� �]�v��
�í�õ�ó�ò�U���i�}�]�v�������š�}���Z�Z���u���]�Ì�[���]�v��
1991 

�Z�Z���u�[�� ���v���� �Z���]�Ì�}�v�[�� ���µ�]�o�š�� �]�v��
�í�õ�ó�ò�U�� �i�}�]�v������ �š�}�� �Z�Z���u���]�Ì�[�� �]�v��
1991 

Modification  1995 and 2017 1999 1999 

Lifting capacity 6,500-ton 8,200-ton 
including rigging 

8,700-ton 
excluding rigging 

2x 2,000-ton SB crane: 1,600-ton 

PS crane: 1,700-ton, fitted 
with 82 m long boom 

Lifting height  76.00 m above 
deck 

  

Length o.a. 94.00 m 102.75 m 76.00 m 85.00 

Length b.p.p. 89.50 m 89.50   

Breadth 65.00 m 71.80 m 67.90 m 44.00 m 

Depth 6.00 m 6.00 m 5.60 m 5.60 m 

Draft 4.35 m 4.50 m 3.70 m 4.642 m 

Propulsion 2x 1,250 kW 
aft 

2x 1,250 kW aft 

2x 1,850 kW fore 

 2,200 kW 

Service speed 7 knots 7 knots   
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�+�/�9���v�8�*�/�(�1�v
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�#�Q�@�V�H�M�F�R����
���4�F�K�@�M�C���"�N�M�R�S�Q�T�B�S�H�N�M��� �2

���%�D�U�J�H���v�8�5�������v
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�+�/�9���v�5�D�P�E�L�]

�'�U�D�Z�L�Q�J�����9�D�Q���2�R�U�G

�'�U�D�Z�L�Q�J�����6�F�D�O�G�L�V

�+�/�9���v�6�Y�D�Q�H�Q�v



   
 

3/2018 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 

3/2018 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�)�O�R�D�W�L�Q�J���V�K�H�H�U�O�H�J�V���v�7�D�N�O�L�I�W�����v�����v�7�D�N�O�L�I�W�����v�D�Q�G���v�7�D�N�O�L�I�W�����v

�v�7�D�N�O�L�I�W�����v�E�H�F�R�P�H�V
�v�0�D�W�D�G�R�U�����v
�S�O�H�D�V�H���V�H�H���Q�H�[�W���S�D�J�H
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�)�O�R�D�W�L�Q�J���V�K�H�H�U�O�H�J�V���v�0�D�W�D�G�R�U�v�����v�0�D�W�D�G�R�U�����v���D�Q�G���v�0�D�W�D�G�R�U�����v

�v�0�D�W�D�G�R�U�v�D�Q�G���v�0�D�W�D�G�R�U�����v

�v�0�D�W�D�G�R�U�����v
��
������
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�)�O�R�D�W�L�Q�J���V�K�H�H�U�O�H�J���v�0�D�W�D�G�R�U�����v�����I�R�U�P�H�U���v�7�D�N�O�L�I�W�����v��

�v�0�D�W�D�G�R�U�����v
�����7�K�H���F�D�S�D�F�L�W�\���G�L�D�J�U�D�P���L�V���W�K�H���V�D�P�H���D�V���I�R�U���W�K�H���v�7�D�N�O�L�I�W�����v

�'�U�D�Z�L�Q�J�V�����S�K�R�W�R���D�Q�G���Y�L�G�H�R��
�%�R�Q�Q���	���0�H�H�V

http://www.youtube.com/watch?v=IfJ2Hu40B5c
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�)�O�R�D�W�L�Q�J���V�K�H�H�U�O�H�J�����0�D�W�D�G�R�U���������G�X�U�L�Q�J���R�S�H�U�D�W�L�R�Q�V���L�Q���W�K�H���3�R�U�W���R�I���$�Q�W�Z�H�U�S�����%�H�O�J�L�X�P�����Z�K�L�O�H���O�R�D�G�H�G
�Z�L�W�K���D���O�R�F�N���J�D�W�H���E�U�L�G�J�H

�3�G�D���V�,�@�S�@�C�N�Q�W�������������S�N�M���2�6�+�����O�N�R�H�S�H�N�M�H�M�F���@���M�D�V���C�Q�@�V�A�Q�H�C�F�D���N�U�D�Q���S�G�D���Q�H�U�D�Q���'�N�K�K�@�M�C�R�B�G�D���(�)�R�R�D�K���M�D�@�Q
�&�N�T�C�@�����3�G�D���-�D�S�G�D�Q�K�@�M�C�R�
���3�G�D���E�@�K�K�����V�D�H�F�G�S�����������S�N�M���@�M�C���K�D�M�F�S�G���������L�D�S�Q�D�R�����@�M�C���S�G�D���S�V�N���A�@�K�@�M�B�D���O�Q�N�M�F�R

���D�@�B�G�����	�����S�N�M�����V�D�Q�D���R�G�H�O�O�D�C���E�Q�N�L���S�G�D���A�T�H�K�C�D�Q���'�N�K�K�@�M�C�H�@���(�M�E�Q�@���S�N���S�G�D���B�N�M�R�S�Q�T�B�S�H�N�M���R�H�S�D�


�3�G�D�����������S�N�M���2�6�+���R�G�D�D�Q�K�D�F�R���V�,�@�S�@�C�N�Q�W���@�M�C���V�,�@�S�@�C�N�Q�����W���O�T�S�S�H�M�F���A�@�B�J���S�G�D���S�V�N���R�K�H�C�D�R���N�E���S�G�D���'�@�Q�S�D�K�J�D�Q�H�M�F
���V�'�@�Q�S�D�K���R�S�N�Q�L���R�T�Q�F�D���A�@�Q�Q�H�D�Q�W�����@�E�S�D�Q���D�W�S�D�M�R�H�U�D���Q�D�O�@�H�Q�R���@�M�C���L�@�H�M�S�D�M�@�M�B�D���A�X���'�N�K�K�@�M�C�H�@���2�D�Q�U�H�B�D�R���!�5�
���3�G�D

�D�K�K�H�O�S�H�B�@�K���R�K�H�C�D�R���G�@�U�D���@���R�O�@�M���K�D�M�F�S�G���N�E�����
���@�M�C���
�����L�D�S�Q�D�R���Q�D�R�O�D�B�S�H�U�D�K�X�
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�7�K�H���.�R�Q�L�Q�J�V�K�D�Y�H�Q�E�U�X�J�����.�L�Q�J���V���+�D�U�E�R�X�U���%�U�L�G�J�H�������S�R�S�X�O�D�U�O�\���F�D�O�O�H�G�����'�H���+�H�I�������7�K�H���/�L�I�W�������Z�D�V���S�D�U�W���R�I���W�K�H���U�D�L�O�Z�D�\
�E�H�W�Z�H�H�Q���5�R�W�W�H�U�G�D�P���D�Q�G���%�U�H�G�D�����7�K�H�������������E�X�L�O�W���E�U�L�G�J�H���E�H�F�D�P�H���D���P�R�Q�X�P�H�Q�W���D�I�W�H�U���U�H�S�O�D�F�L�Q�J���W�K�H���E�U�L�G�J�H���E�\
�D���W�X�Q�Q�H�O�����7�K�H�����0�D�W�D�G�R�U���������S�X�W���W�K�H���P�R�Y�D�E�O�H���S�D�U�W���R�I���W�K�H���E�U�L�G�J�H���E�D�F�N���D�W���V�L�W�H���D�I�W�H�U���J�U�L�W���E�O�D�V�W�L�Q�J���D�Q�G���S�D�L�Q�W�L�Q�J��

�)�O�R�D�W�L�Q�J���V�K�H�H�U�O�H�J�����0�D�W�D�G�R�U�������������L�Q���W�R�Z���R�I���%�R�Q�Q
�	���0�H�H�V���W�X�J�����3�L�H�W�H�U���/���������������%�+�3���������Z�L�W�K���D

�S�H�G�H�V�W�U�L�D�Q���E�U�L�G�J�H���L�Q���K�H�U���W�D�F�N�O�H�V��

�7�K�H���I�O�R�D�W�L�Q�J���V�K�H�H�U�O�H�J�����0�D�W�D�G�R�U���������Z�D�V���F�R�Q�W�U�D�F�W�H�G
�I�R�U���O�L�I�W�L�Q�J���R�S�H�U�D�W�L�R�Q�V���R�Q���W�K�H���6�X�Q�G�V�Y�D�O�O���%�U�L�G�J�H�����D
�E�U�L�G�J�H���D�F�U�R�V�V���W�K�H���6�X�Q�G�V�Y�D�O�O���)�M�D�U�G���L�Q���6�X�Q�G�V�Y�D�O�O�����,�W
�F�U�R�V�V�H�V���W�K�H���%�D�\���R�I���6�X�Q�G�V�Y�D�O�O�����E�\�S�D�V�V�L�Q�J���W�K�H���F�L�W�\����

�3�K�R�W�R�V���S�U�R�Y�L�G�H�G���E�\���%�R�Q�Q���	���0�H�H�V�����������������������������������������7�H�[�W�����+�D�Q�V���7�R�P�S�R�W





http://www.jjuc.no/
http://www.jjuc.no/
https://e-mosty.cz/osmangazi-us-suspension-halogaland-bridge/
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�3�K�R�W�R���&�U�H�G�L�W�����6�U�G�M�D�Q���%�R�V�N�R�Y�L�Ï�����6�5�%�*



�'�U�D�Z�L�Q�J�V���S�U�R�Y�L�G�H�G���E�\���6�5�%�*

http://www.youtube.com/watch?v=H9-ymmbehaQ
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�3�R�Q�W�R�R�Q�����-�D�Q�������R�Z�Q�H�G���E�\���W�K�H���%�H�O�J�L�D�Q���F�R�P�S�D�Q�\���6�D�U�H�Q�V���1�9��
��
�7�K�H���G�L�P�H�Q�V�L�R�Q�V��
�/�H�Q�J�W�K���R���D���������������������������������������������������P
�%�U�H�D�G�W�K���P�O�G���������������������������������������������P
�'�H�S�W�K���P�O�G�������������������������������������������������������P
�'�U�D�I�W�����������������������������������������������������������������������P
�'�H�D�G�Z�H�L�J�K�W�����������������������������������W�R�Q
�'�H�F�N���D�U�H�D���������������������������D�S�S�U�R�[�����������������P�������������[���������P��
�'�H�F�N���O�R�D�G�����������������������������������������������W�R�Q���P��
��
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http://T.Kaz�k








http://www.stfa.com


https://e-mosty.cz/wp-content/uploads/2018/09/ule_katalog.pdf


https://e-mosty.cz/wp-content/uploads/2018/09/Kurtarma-5.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Kurtarma-9.pdf


https://e-mosty.cz/wp-content/uploads/2018/09/Yaşar-Doğu-I.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Koca-Yusuf-II.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Doğa-1-Floating-Crane.pdf
http://�T.Kaz�k


https://e-mosty.cz/wp-content/uploads/2018/09/Diana-II.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Kemal-ERSOY.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Kocabaş-I.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Ercan-TUSUN.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Kuşadası-D.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Servet-KARADAĞ.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Fikret-�ZK�T�K.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/T.-Kaz�k-2.pdf
http://�T.Kaz�k


https://e-mosty.cz/wp-content/uploads/2018/09/YAZGAN.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Y�cel-�AKIR.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/MILAS.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Alkor-Barge.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Kazıkçı-İbrahim.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/GALATA.pdf


https://e-mosty.cz/wp-content/uploads/2018/09/SPS-Astrea.pdf
https://maritime.ihs.com/Areas/Seaweb/authenticated/authenticated_handler.aspx?control=ownerovw&OWCODE=5877308
https://maritime.ihs.com/Areas/Seaweb/authenticated/authenticated_handler.aspx?control=ownerovw&OWCODE=5472670
https://maritime.ihs.com/Areas/Seaweb/authenticated/authenticated_handler.aspx?control=ownerovw&OWCODE=5432569


https://e-mosty.cz/wp-content/uploads/2018/09/Emre-OMUR.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/Vos-Atlantico.pdf
https://e-mosty.cz/wp-content/uploads/2018/09/TRV-HD-ROV.pdf
























http://areas.In




http://Amx.draugth
http://Amx.draugth


http://Amx.draugth


https://e-mosty.cz/osmangazi-us-suspension-halogaland-bridge/
https://e-mosty.cz/3rd-bosphorus-bridge-michel-virlogeux-izmit-bay-bridge/
https://e-mosty.cz/american-bridges/


http://www.cowi.com
https://www.facebook.com/cowi/
https://www.instagram.com/cowigroup/
https://twitter.com/COWI
https://www.linkedin.com/company/cowi/


http://www.arup.com
http://www.arup.com
mailto:naeem.hussain@arup.com
mailto:richard.hornby@arup.com
mailto:steve.kite@arup.com
mailto:deepak.jayaram@arup.com
mailto:peter.burnton@arup.com
mailto:marcos.sanchez@arup.com
mailto:matt.carter@arup.com
mailto:pheku.montwerdi@arup.com


https://www.youtube.com/user/RubricaIngenieria
https://www.linkedin.com/company/9449657/
http://www.rubricaingenieria.com/en
https://youtu.be/3FFEEcFXfG8?list=PLobUyjN-24i5jIYR4L59Z5Rwq9nHJgTQ1
https://youtu.be/ML96BikMImM?list=PLobUyjN-24i5jIYR4L59Z5Rwq9nHJgTQ1
https://youtu.be/vgLtUBdOtMU?list=PLobUyjN-24i5jIYR4L59Z5Rwq9nHJgTQ1
https://youtu.be/_LGc5zYImas?list=PLobUyjN-24i5jIYR4L59Z5Rwq9nHJgTQ1
http://No.wing
http://No.wing


mailto:info@bridgestoprosperity.org


https://www.bridgetech-world.com/collections/emanuals/products/prestressed-composite-bridges-with-steel-corrugated-plate-webs
https://www.bridgetech-world.com/collections/emanuals/products/prestressed-composite-bridges-with-steel-corrugated-plate-webs
https://www.bridgetech-world.com/collections/emanuals/products/introduction-to-mechanized-bridge-construction
https://www.bridgetech-world.com/collections/emanuals/products/introduction-to-mechanized-bridge-construction
https://www.bridgetech-world.com/collections/emanuals/products/control-of-construction-stresses-in-launched-bridges
https://www.bridgetech-world.com/collections/emanuals/products/control-of-construction-stresses-in-launched-bridges
https://www.bridgetech-world.com/collections/emanuals/products/geometric-design-of-launched-bridges
https://www.bridgetech-world.com/collections/emanuals/products/geometric-design-of-launched-bridges
https://www.bridgetech-world.com/collections/emanuals/products/short-line-match-casting-of-precast-segmental-bridges
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