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Dear Readers 

 

In the first article, we have the honour of presenting Professor T. Y. Lin's extraordinary work. We 
focus on his career, university years, bridges and other structures, and publications. 

The second article prepared by Jeremy Johannesen provides a construction update of the I-395 
Signature Bridge in Miami. It is accompanied by many construction pictures.  

The next article was prepared by AECOM and describes air flow testing and suspension system 
rehabilitation of the historic Mount Hope Bridge. The testing has to be done prior to installing 
dehumidification systems to the main cables and anchorages.  

The lifter and underslung platforms for the Pattullo Bridge Replacement in Canada are described 
in �D�Q���D�U�W�L�F�O�H���S�U�H�S�D�U�H�G���E�\���5�×�E�U�L�F�D���%�U�L�G�J�H�V�� 

The last article of this edition was written by Hellen Christodoulou and deals with current bridge 
sustainability practices, emphasizing the necessity for robust LCA frameworks to be 
systematically integrated into bridge engineering processes. 

Finally, you can read my review of the book Bridges as Structural Art by Miguel Rosales which 
was recently published. I think that this book is a valuable resource for civil engineers, architects, 
students, and bridge enthusiasts alike. 

I would like to thank our Editorial Board, especially Richard Cooke, for their assistance with this 
edition and review of the articles.  

We also thank our partners for their continuous support.  

On behalf of the organizers, we would like to invite you to the ARCH25 �t 11th International 
Conference on Arch Bridges which will be held in Genoa, Italy from 30th September to               
3rd October 2025. 

We are preparing another special edition of the e-mosty magazine �q�*�H�U�P�D�Q���%�U�L�G�J�H�V�r which will 
be published on 20th June. The September e-mosty edition will be about the Danjiang Bridge in 
Taiwan which is under construction. We will focus on various aspects of its architectural and 
structural design and construction. 

The next e-BrIM will be released on 20th May. 

We welcome your articles for both the e-BrIM and e-mosty magazines. You can contact me at 
magda@e-mosty.cz. 

 

 

 

 

�0�D�J�G�D�O�Æ�Q�D���6�R�E�R�W�N�R�Y�¾ 

Chief Editor 

 

https://www.amazon.com/Bridges-Structural-Art-Miguel-Rosales/dp/1961856158
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INTERNATIONAL ONLINE PEER-REVIEWED MAGAZINE ABOUT BRIDGES 

  

The magazine e-mosty ���q�H-�E�U�L�G�J�H�V�r����                           
is an international, interactive,  

peer-reviewed magazine about bridges. 
 

It is published at www.e-mosty.cz and can be read 
free of charge (open access)                                   

with the possibility to subscribe.  
 

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

The magazines stay available online                          
on our website as pdf. 

 
 The magazine brings original articles about bridges 

and bridge engineers from around the world.           
Its electronic form enables the 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.  
 

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 mainly 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.  
 

ISSN: E-MOSTY 2336-8179 

 

SUBSCRIBE 

READ OUR LATEST EDITIONS 
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INTERNATIONAL ONLINE PEER-REVIEWED MAGAZINE ABOUT BRIDGE INFORMATION MODELLING 

  

The magazine e-BrIM is an international, interactive, peer-
reviewed magazine about bridge information modelling. 

 
It is published at www.e-brim.com and can be read free        

of charge (open access) with the possibility to subscribe.  
 

It is typically published three times a year:                               
20 February, 20 May and 20 October. 

 
The magazines stay available online                                        

on our website as pdf. 
 

 The magazine brings original articles about bridge digital 
technology from early planning till operation and 

maintenance, theoretical and practical innovations, Case 
Studies and much more from around the world. 

            
Its electronic form enables the publishing of high-quality 

photos, videos, drawings, 3D models, links, etc.  
 

We aim to include all important and technical information,     
to share theory and practice, knowledge and experience     

and at the same time, to show the grace and beauty             
of the structures.  

 
We are happy to provide media support for important BIM 
and bridge conferences, educational activities, charitable 

projects, books, etc. 
 

Our Editorial Board comprises BIM and bridge experts       
and engineers from academic, research and business 

environments and the bridge industry. 
 

The readers are mainly bridge leaders, project owners,               
bridge managers and inspectors, bridge engineers              

and designers, contractors, BIM experts and managers, 
university lecturers and students, or people                          

who just love bridges.  
 

SUBSCRIBE  

ISSN: 2788-0540 

READ OUR LATEST EDITIONS 

 

 

 

 

 

https://www.linkedin.com/company/e-mosty-e-brim/about
https://www.youtube.com/channel/UCYE0H5NXP5QlSTlFz8vJeZA
http://www.e-brim.com/
https://e-brim.com/editorial-board/
https://www.e-brim.com/subscribe
https://www.e-brim.com/
https://e-brim.com/kruunuvuori-bridge-ai-bridge-resilience/
https://e-brim.com/bim-for-bridges-october-2024/
https://e-brim.com/bim-for-bridges-may-2024/
https://e-brim.com/1915canakkale-bridge-ai-ar-brim/


  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

  

 
 

 

 

WE COOPERATE WITH 

 

 

OUR PARTNERS 

 

https://www.allplan.com
https://www.arup.com/
https://rubricaingenieria.com/en/
https://www.maurer.eu/
https://www.ponting.si/en/
https://www.pipenbaher-consulting.com/
https://www.aas-jakobsen.com/
https://www.diamant-polymer.de/en/
https://www.fatzer.com/en
https://www.tylin.com/
https://rosalespartners.com/
http://www.bridge-drainage.com/
https://www.genplusdesign.com/
https://structurae.net


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Offer of partnership and promotion              
of your company in our magazines 

 

We would like to offer you a partnership  
with e-mosty and e-BrIM magazines. 

 
Depending on the type of a partnership – Platinum, Gold or Silver -       

the partnership scheme typically involves: 
 

�¾ Your logo on all pages of the magazine website. 

�¾ Interactive presentation of your company which we can help 
you prepare (free of charge). 

�¾ Advertisement A4. 

�¾ Your logo and /or the name of your company on every 
publication and output we release. 

�¾ Continuous promotion of your company and projects               
on our social media. 

�¾ Publication of one technical article during the year              
(which we can help you prepare). 

 
The Partnership can be arranged for either magazine separately,         

or for both magazines – for a discounted price. 
 

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

Please contact us for more details and partnership arrangement. 

 

PARTNERSHIP OFFER  -  CONDITIONS 

http://www.e-mosty.cz/
https://e-mosty.cz/contact/
http://www.e-brim.com
https://e-mosty.cz/wp-content/uploads/Partnership-Offer.pdf
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PROFESSOR TUNG YEN LIN 
EMINENT STRUCTURAL ENGINEER 

 
 

Sajid Abbas, Pam Ching,  
T. Y. Lin International 

�0�D�J�G�D�O�Æ�Q�D���6�R�E�R�W�N�R�Y�¾ 

 

 

 

Figure 1: Professor Tung Yen Lin 

INTRODUCTION 

Tung Yen Lin (November 14, 1912, China �t                
November 15, 2003, USA) was a Chinese-
American structural engineer who was the pioneer 
of standardizing the use of prestressed concrete. 

He was Professor Emeritus of Civil Engineering at 
the University of California at Berkeley, and 
Honorary Chairman of the Board of T. Y. Lin 
International, a consulting engineering firm 
headquartered in San Francisco, California, with 
offices in the United States and abroad, Figure 1. 

With over 50 years of experience as an engineer 
and educator, Professor Lin is still an authority in 
structural engineering and a leader in the research 
and development of prestressed concrete. 

EARLY CAREER 

Born in Fuzhou, China, in 1912, T. Y. Lin 
demonstrated an early aptitude for engineering. 

He was the fourth of eleven children, and he was 
raised in Beijing where his father was a justice of the 
ROC's Supreme Court.  

He was homeschooled by three generations of Lins 
- his father, grandfather and elder brother. He did 
not begin formal schooling until age 11 and only did 
so because his parents forged his birth year to be 
1911 so that he would qualify.  

At only 14 years old, he entered Jiaotong 
University's Tang Shan Engineering College (now 
Southwest Jiaotong University), having earned the 
top score in math and the second-best score overall 
in the college entrance exams for his entering class. 

After graduating from Jiao Tong University, China, 
1931, he earned a M.S. in Civil Engineering at the 
University of California at Berkeley in 1933. UC 
�%�H�U�N�H�O�H�\���Z�D�V���Z�H�O�O���N�Q�R�Z�Q���W�R���W�K�H���/�L�Q���I�D�P�L�O�\�����D�V���7���<���p�V��
brother Tung Chai was already a teaching assistant 
there. 

T.Y. �/�L�Q�p�V master's thesis was the first student thesis 
published by the American Society of Civil 
Engineers. �,�Q���L�W�����7���<�����G�H�V�F�U�L�E�H�G���K�L�V���W�K�H�R�U�\���I�R�U���q�G�L�U�H�F�W��
�P�R�P�H�Q�W�� �G�L�V�W�U�L�E�X�W�L�R�Q�r���� �L�Q�� �Z�K�L�F�K�� �N�H�\�� �F�R�Q�F�H�S�W�V�� �I�R�U��
determining the fixed end moments of structures     
(a concept originated by Hardy Cross) were taken 
one step further.  
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Figure 2: Rio Colorado Bridge, Costa Rica 

 

This structural analysis method later came to be 
�U�H�J�D�U�G�H�G���D�V���/�L�Q�p�V���0�H�W�K�R�G���D�Q�G���Z�D�V���X�V�H�G���H�[�W�H�Q�V�L�Y�H�O�\��
before the onset of computers. 

After graduation, T.Y. Lin returned to China. By the 
time he was in his early twenties, he was already 
involved in designing bridges and infrastructure 
projects in China. For 13 years, he worked on 
mountainous railroads as an engineer and then as 
chief bridge engineer for various Chinese 
government railways.  

T.Y. Lin became the Chief Bridge Engineer of the 
Yunnan-Chongqing Railway and oversaw the 
design and construction of more than 1,000 
bridges. 

UNIVERSITY YEARS 

In 1946, T. Y. Lin left China for Berkeley once again, 
this time, to teach. He returned to UC Berkeley to 
join its faculty and began to research and develop 
the practice of prestressed concrete. He did not 
invent prestressed concrete -�•  it was Eugene 
Freyssinet of France �•  but he did develop it for 
practical use.  

From 1946 to 1976 he was a Professor of Civil 
Engineering at UC Berkeley where he also served 
as Chairman of the Division of Structural 
Engineering and Structural Mechanics, Director of 
the Structural Engineering Laboratory, and 
Chairman of the Board of Educational Development 
for the Berkeley Campus. 

Professor Lin was the school�‘�V���Iirst Chinese national 
to take such a professorship. He considered himself 
first a teacher and second a practitioner of 
engineering. He was committed to teaching and to 
his students. His approach brought him admiration 
and respect. 

PRESTRESSED CONCRETE 

Professor �/�L�Q�p�V�� �P�R�V�W�� �V�L�J�Q�L�I�L�F�D�Q�W�� �F�R�Q�W�U�L�E�X�W�L�R�Q�� �W�R��
bridge engineering was the advancement and 
popularization of prestressed concrete. This 
innovative method involves preloading the concrete 
structure with compressive forces before it is 
subjected to service loads. This counteracts tensile 
stresses that can cause cracking, thereby 
increasing the durability and load-bearing capacity 
of concrete structures. 

In the 1940s and 1950s, Professor Lin developed 
practical applications of prestressed concrete for 
bridges, making it an industry standard. His work 
demonstrated that prestressing allowed for longer 
spans, reduced material usage, and improved 
resistance to environmental degradation. One of his 
notable contributions was the Lin-Magel system, 
which refined segmental bridge construction 
methods and allowed for greater efficiency in bridge 
assembly. 

BRIDGES 

Professor �/�L�Q�p�V�� �L�Q�I�O�X�H�Q�F�H�� �L�V�� �H�Y�L�G�H�Q�W�� �L�Q�� �Q�X�P�H�U�R�X�V��
bridges worldwide. His contributions extended 
beyond theoretical research, as he actively 
engaged in real-world applications. Some of the 
notable bridges influenced by his work include: 

�x Rio Colorado Bridge, Costa Rica: One of the 
earliest applications of prestressed concrete in 
�/�D�W�L�Q�� �$�P�H�U�L�F�D���� �V�K�R�Z�F�D�V�L�Q�J�� �/�L�Q�p�V�� �H�Q�J�L�Q�H�H�U�L�Q�J��
approach, Figure 2. 

�x San Mateo-Hayward Bridge, California: 
Professor Lin played a role in conceptualizing 
prestressed elements that improved its 
durability and efficiency. 

Figure 3: Kuan-Du Bridge, Taiwan 
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�x Kuan-Du Bridge in Taiwan: Spanning over the 
Tamsui River and linking Bali District and 
Tamsui District; the bridge is a 165m long 
through arch bridge designed by Professor Lin 
under T.Y. Lin International, Figure 3. 

�x Rio Higuamo Bridge in the Dominican Republic: 
the first prestressed concrete segmental bridge 
in the Western Hemisphere. 

In 1958, he proposed the construction of a bridge 
across the Bering Strait, with a single tower, cable-
stayed system. The aim was "to foster commerce 
and understanding between the people of the 
United States and the Soviet Union", see Figures               
4 and 5. Ten years later, he organized the 
Intercontinental Peace Bridge, Inc., a non-profit 
institution organized to further this proposal.  

At that time, he made a feasibility study of a Bering 
Strait bridge and estimated the cost to be $1 billion 
for the 80 km (50 mi) span. In 1994 he updated the 
cost to more than $4 billion.  

He envisioned the project as a symbol of 
international cooperation and unity and dubbed the 
project the Intercontinental Peace Bridge. However, 
the bridge was not been built. 

He also proposed the Ruck-A-Chucky Bridge in 
Northern California �•  a cable-stayed bridge 
without towers as the cables would be anchored in 
the hillsides. Unfortunately, this bridge was never 
constructed, Figure 6. 

Among his engineering accomplishments was the 
Moscone Convention Center in San Francisco, 
Figure 7, with the 91m concrete tied-arches that 
support the roof.  

While not a traditional bridge, this structure 
�G�H�P�R�Q�V�W�U�D�W�H�G�� �/�L�Q�p�V�� �H�[�S�H�U�W�L�V�H�� �L�Q�� �O�D�U�J�H-scale 
prestressed concrete applications. 

 

 

Figure 6: Drawing, Ruck-A-Chucky Bridge, Auburn, California 

Figure 4: Intercontinental Peace Bridge, Bering Strait 

 

Figure 5: Intercontinental Peace Bridge, Bering Strait 
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PUBLICATIONS 

In addition to contributing to more than                      
100 technical papers, he co-authored three 
books: Design of Prestressed Concrete Struc-
tures (3rd ed. 1981), Design  of  Steel  Structures 
(2nd ed. 1968), and  Structural Concepts and 
Systems for Architects and Engineers (2nd ed. 
1987). 

Beyond his engineering projects, Professor Lin was 
an influential educator and advocate for innovation 
in bridge design.  

As a professor at the University of California, 
Berkeley, he mentored numerous engineers who 
continued his legacy in infrastructure development 
worldwide. His book Design of Prestressed 
Concrete Structures became a seminal text in the 
field and remains widely referenced by engineers 
and students alike. 

T. Y. LIN INTERNATIONAL 

In 1954, Professor Lin founded T. Y. Lin Associates, 
a consulting firm that has since played a pivotal role 
in major bridge projects globally. The company 
specializes in the precast, prestressed concrete 
industry. Within a few years, the company was 
advising to more than 50 precasting plants in the 
USA.  

His influence is still felt in modern-day bridge 
engineering, with continued advancements in 
prestressed concrete driven by the principles he 
championed. 

In 1976, he retired to work full-time at T.Y. Lin 
International. After selling that firm, he left to found 
Lin Tung-Yen China on June 1, 1992, which 
oversaw engineering projects in China. 

AWARDS AND HONOURS 

Professor Lin received the National Medal of 
Science from President Ronald Reagan in 1986 �qfor 
his work as an engineer, teacher and author whose 
scientific analyses, technological innovation, and 
visionary designs have spanned the gulf not only 
between science and art but also between 
technology and society�r, Figure 8.  

Among his other many honours are the President's 
National Medal of Science, U.S.A., American 
Consulting Engineers Council's Award of Merit, 
University of California Berkeley Citation, National 
Research Council's Quarter-Century Citation, FIP 
Freyssinet Medal, AIA Institute Honor, ASCE and 
AIA Honorary Member, and the PCI Medal of Honor. 
He was also awarded honorary doctorates of law 
from four universities in the U.S. and the Far East 
and he holds four honorary professorships in China, 
including one from Jiao Tong University. 

In 1996, Professor Lin was named the 53rd National 
Honor Member of Chi Epsilon, the national civil 
engineering honour society. 

LEGACY 

�7���<���� �/�L�Q�p�V�� �O�H�J�D�F�\�� �L�V�� �Y�D�V�W�� �D�Q�G�� �S�U�R�I�R�X�Q�G���� �$�� �E�U�L�O�O�L�D�Q�W��
mind and a master of structural engineering 
principles, he had the boldness to innovate and 
implement new technologies, combined with the 
creativity to design both functional and aesthetically 
striking structures. His remarkable works reflect        
a sincere ambition to create enduring symbols of 
peace. 

Professor Lin fought against the pressures of the 
economy by incorporating more aesthetics into his 
bridges and developing new techniques that 
increased the economy.  

Figure 7: Moscone Convention Center, San Francisco, 
California 

 

Figure 8: In 1986, T.Y. Lin received the National Medal of 
Science from President Ronald Reagan 
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All Photos Courtesy of TYLin 

He believed that the "engineering approach should 
be a global vision of the bridge. To fit the 
environment and to express the structural forces 
and moments, and nature itself".  

Attention had to be paid not only to the details of the 
bridge but also to the surrounding landscape. Pre-
stressing concrete allowed Professor Lin to 
accomplish the goal of incorporating unique shapes 
without sacrificing the bottom line. 

CONCLUSION 

Professor Tung-Yen Lin was a revolutionary 
personality in structural engineering, best known for 
his contributions to the field of prestressed 
concrete. His pioneering work reshaped the way 
bridges are designed and constructed, making 
them more efficient, durable, and economical. 

Throughout his career, he combined engineering 
ingenuity with a deep understanding of materials 
and construction methods, leaving an indelible 
mark on modern bridge engineering. 

�3�U�R�I�H�V�V�R�U�� �7���� �<���� �/�L�Q�p�V�� �F�R�Q�W�U�L�E�X�W�L�R�Q�V�� �W�R�� �E�U�L�G�J�H��
engineering have had a lasting impact on the field, 
particularly in the development and application of 
prestressed concrete.  

Today, his work continues to inspire bridge 
engineers, reinforcing the idea that innovation and 
engineering excellence go hand in hand. 
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Figure 9: Caracas National Race Track, Caracas, Venezuela 

 

Figure 10: Peace Pagoda, San Francisco, California. 
Aspirations of peace are a running theme through much 

of �3�U�R�I�H�V�V�R�U���/�L�Q�p�V���Z�R�U�N 
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1912 Born on 14 November in Fuzhou, China 

1924 Began formal schooling at the age of 11 

1927 
�(�Q�W�H�U�H�G���-�L�D�R�W�R�Q�J���8�Q�L�Y�H�U�V�L�W�\�p�V���7�D�Q�J�V�K�D�Q��
Engineering College at age 14 

1931 
�%�D�F�K�H�O�R�U�p�V���G�H�J�U�H�H���L�Q���&�L�Y�L�O���(�Q�J�L�Q�H�H�U�L�Q�J��
�I�U�R�P���-�L�D�R�W�R�Q�J���8�Q�L�Y�H�U�V�L�W�\�p�V���7�D�Q�J�V�K�D�Q��
Engineering College at age 18 

1933 

�0�D�V�W�H�U�p�V���G�H�J�U�H�H���L�Q���&�L�Y�L�O���(�Q�J�L�Q�H�H�U�L�Q�J���I�U�R�P��
the University of California, Berkeley, and 
returned to China to work with the 
Ministry of Railways 

1937 
Appointed Chief Bridge Engineer for the 
design of the Chongqing�tChengdu 
Railroad 

1941 Married Margaret Kao in Kunming 

1946 
Returned to UC Berkeley to join the 
faculty and began his innovative research 
in prestressed concrete 

1953 
Won the Fulbright Fellowship to study in 
Belgium, under Professor Magnel, at the 
University of Ghent 

1953�t
1954 

Wrote his seminal book, Design of 
Prestressed Concrete Structures 

1954 
Founded T.Y. Lin Associates in Los 
Angeles, which later became T.Y. Lin 
International 

1955 

Design of Prestressed Concrete 
Structures published in several 
languages, making him famous 
worldwide 

1957 
Organized and held the World 
Conference on prestressed concrete in 
San Francisco 

1958 
Suggested the construction of a bridge 
across Bering Strait, known as the 
Intercontinental Peace Bridge 

1966 Co-authored Design of Steel Structures 

1967 
Elected to the National Academy of 
Engineering 

1968 

Organized Inter-Continental Peace 
Bridge, Inc., a charitable organization 
created to further his proposal for the 
bridge 

1976 
Received the Berkeley Citation, one of 
�W�K�H���8�Q�L�Y�H�U�V�L�W�\�p�V���K�L�J�K�H�V�W���K�R�Q�R�U�V 

1976 
Retired from UC Berkeley to work full 
time at T.Y. Lin International 

1978 Designed the Ruck-A-Chucky Bridge 

1981 

Designed the Moscone Convention 
Center in San Francisco in cooperation 
with architect Hellmuth, Obata and 
Kassabaum 

1986 
Received the National Medal of Science 
from President Reagan 

1990 
Left T.Y. Lin International and founded 
Lin Tung-Yen China, which oversees 
engineering projects in China 

2003 Passed away at age 91 on November 15 
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American Icon
San Francisco-Oakland Bay Bridge East Span

P�K�R�W�R���&�U�H�G�L�W�����7�K�R�P�D�V���+�H�L�Q�V�H�U

http://www.tylin.com
https://www.tylin.com
https://www.tylin.com/work/projects/san-francisco-oakland-bay-bridge-new-east-span
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I-395 SIGNATURE BRIDGE, MIAMI, USA 
CONSTRUCTION UPDATE 

 

 

 
 

Jeremy Johannesen 

McNary Bergeron Johannesen 

 

 

The 2024 construction year saw significant 
progress in the completion of the signature bridge. 
Currently, five of the six arches are in various 
�V�W�D�J�H�V�� �R�I�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �D�Q�G�� �V�W�D�Q�G�� �P�R�U�H�� �W�K�D�Q�� �������p��
(61m) high.   

ARCH CLOSURES 

The most visible milestones at the Signature Bridge 
have been the completion and closure of two of the 
six arches. Concrete placement and initial post-
tensioning were completed at night to allow tower 
release the following day, thereby minimizing 
thermal effects on the completed arch. 

 

A key consideration in the closure planning and 
analysis is the final alignment and tower forces.   

Even though the casting geometry provides 
reasonable control over the finished geometry, 
construction tolerances result in some variance in 
the arch geometry and ultimately the locations of 
the arch tips.   

To align the tips, the arch is jacked up or down 
using hydraulic jacks at the top of the towers, while 
a steel frame is used to deflect the arch rib and 
supporting towers transversely.   

Figure 1: Miami Signature Bridge at sunset 
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Permissible alignment deflections, on the order of 
���r�� �������P�P������ �K�D�Y�H�� �D�� �P�R�G�H�V�W�� �H�I�I�H�F�W�� �R�Q�� �W�K�H�� �I�L�Q�D�O��
locked-in forces in the structure.   

While assumptions for the alignment forces are 
included in the design loads, the final alignment of 
the arches has provided an opportunity to optimize 
the locked-in loads by adjusting the jacks on the 
towers.   

Procedures for force adjustment and alignment are 
based on the as-built survey of the arches, loads 
measured at the jacks, and a target moment 
diagram.   

From this data, the final jack forces and geometry 
are then developed by the Construction Engineer 
for approval by the Engineer of Record prior to 
making the closure pour.   

This process of field verification and analysis allows 
the Design Build team to demonstrate that the as-
built structure conforms to the design. 

CENTER PIER 

While the arch closures are the most visible 
achievements, the most significant milestone for 
the project was the completion of the Center Pier.   

This portion of the substructure is where all six 
arches converge resulting in a complex 
arrangement of reinforced concrete and post-
tensioning tendons.   

Because this is a common pier, none of the arches 
could be fully constructed until the center pier was 
finished.   

Completion of the center pier has allowed the 
starter segments to be erected at four headings (to 
date).   

Figure 2: Starter segment frame 

 

Figure 3: Erection of bridge segment 

 

  

 

Figure 4: Construction of the Center Pier 
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Figure 5: Arch erection 

 

These starter segments are placed on temporary 
steel frames while in-situ closures are cast and 
post-tensioned.  Once secured to the pier, 
segments are erected in cantilever toward the 
center of the arch. 

�)�U�R�P�� �W�K�H�� �F�H�Q�W�H�U�� �S�L�H�U���� �W�K�H�� �D�U�F�K�H�V�� �V�S�D�Q�� �I�U�R�P�� �������p��
(91.44m) �X�S�� �W�R�� �������p (201.17m).  To support the 
arch ribs during erection, shoring towers are 
erected and constructed approximately 60-7���p�� 
(18.3 -21.3m) apart.   

Each tower is designed to support 4000 kips 
(1,814 tons) of vertical load from the cantilevered 
arch.  The connections between the arch and 
falsework are up to 60 degrees (measured from 
the horizontal plane).   

Because of the steep angles, a significant portion 
of this reaction is transmitted as shear.   

This is achieved using steel pintles which are 
grouted into pockets in the arch segment.  These 
connections also provide a positive load path for 
lateral loads.  While Miami avoided any direct hits, 
Florida experienced three major hurricanes in 
2024.   

For this reason, hurricane loads during 
construction are a major and often controlling 
factor in the design and construction engineering 
of the bridge.   

SUPERSTRUCTURE CONSTRUCTION 

The purpose of the concrete arches is to eventually 
support a multicell concrete superstructure.   

Because the superstructure covers most of the 
project site, superstructure construction cannot 
commence until the arches are completed.   

However, on the west side of the site, the first 
spans of falsework and superstructure have been 
cast.   

Superstructure construction will proceed west-to-
east as the arches are completed in a similar 
order. 

  

Figure 6: Segment erection at Center Pier 

 

 

 

Figure 7: Segment Erection at Center Pier 
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SEGMENT CASTING 

These milestones were achieved in combination 
with the completion of segment fabrication �t 
casting 345 precast segments in the short-line 
method.   

To accommodate the arch geometry and provide 
survey points for field erection, the arch segments 
were cast upside-down.  This also proved 

 

Figures 8 and 9: Installation of the arch closure frame 

 

 

beneficial in making the stay cable pipes more 
accessible in the formwork for alignment and 
casting.  

The geometry and design requirements resulted in 
all the segments being effectively unique.   

The process of design and shop drawings for these 
segments has been the largest engineering effort 
on the project. 

 

Figure 10: Arch closure frame 

 

 

Figure 11: Superstructure falsework 
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CONTINUED PROGRESS 

Limited access and maintenance of traffic within 
the project site requires the sequential 
construction of the arches, superstructure, and 
cable installation as the project moves forward.   

Final completion of the project will require shifting 
WB traffic from existing viaducts to the partially 
completed signature bridge to create room to 
construct the EB portion of the new bridge.   

These construction stages will stretch out several 
more years, as there will be fewer headings which 
can be accessed.   

Bridges are beautiful but a bridge under 
construction is far more interesting.   

This project is at a very interesting point since the 
progress of the arches, superstructure, and 
foundations is simultaneously underway.   

Until the final touches are applied, please enjoy this 
update and the details that go into this bridge as it 
takes its place on the Miami Skyline. 

 

 

 

 

Figure 15: Erection tendons operations 

 

 

Figure 14: External tendons 

 

  

Figures 12 and 13: Arch Connection 
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CONSTRUCTION ENGINEERING OF I-395 SIGNATURE BRIDGE, MIAMI, USA 

Jeremy Johannesen 

 McNary Bergeron Johannesen 

 

Read about the Miami Signature Bridge in the March 2024 e-mosty: 

Photos Credit: Jake Presken; Archer Western de Moya 

 

https://e-mosty.cz/american-bridges-usa/
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CONSTRUCTION PHOTOS 
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Photos Credit: Jake Presken; Archer Western de Moya 
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AIR FLOW TESTING AND SUSPENSION SYSTEM 
REHABILITATION OF THE 

HISTORIC MOUNT HOPE BRIDGE 
 

Joshua Pudleiner, PE, STSC, Associate Vice President 
Barry Colford, PE, CEng FICE, Vice President 

AECOM Complex Bridge Preservation Practice 
 

 

 

 

Figure 1: View of the Mount Hope Bridge 
 

BACKGROUND 

The Mount Hope Bridge opened to traffic on 
October 24, 1929, five days before the Wall Street 
Market Crash of 1929. It remained the longest 
suspension bridge in New England for 40 years 
with a main span of 1,200 ft. (366m) until the 
Claiborne Pell Bridge opened just south in 
Newport, Rhode Island, see Figure 1.  

Each main cable is comprised of high tensile steel 
galvanized parallel wires, 0.196 inch (5mm) in 
diameter. The cable was aerially spun in place 
constructing seven parallel strands of 350 wires 
each.  

A total of 2,450 wires make up each main cable 
and are compacted to a nominal diameter of     
�����›�� �L�Q�F�K�H�V (273mm) under the helical galvanized 
wrapping wire, see Figure 2. 

In 1928, construction of both the Mount Hope 
Bridge and Ambassador Bridge (Detroit, Michigan) 
were underway. Both bridges were specified to use 
a new, untried, heat-treated wire that offered 
potential economic benefits over normal cold-
drawn wire.  
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Figure 2: Constructing the main cables 
of the Mount Hope Bridge 

 

However, as the main cables of the Mount Hope 
Bridge were nearing completion, broken wires 
were identified at tangent points adjacent to the 
strand shoes in the anchorages.  

In the Bristol Anchorage about 75% of the total 
number of wires in the strand were broken and in 
the Portsmouth Anchorage it was stated that      
130 out of 180 wires in a half-strand were found 
broken. The number of breaks increased until the 
load on the strands was relieved.  

Similar wire fractures were found on the 
Ambassador Bridge before the deck structure was 
completed. Shortly after the wire breaks were 
observed, the cables of both the Mount Hope 
Bridge and Ambassador Bridge were removed and 
the heat-treated wire was replaced with 
conventional cold-drawn wire. Heat-treated wire 
was never used again on a suspension bridge. 

The bridge was originally constructed on behalf of 
the Mount Hope Bridge Company and was             
a privately owned toll bridge. In 1955, it was 
purchased by State of Rhode Island and is now 
owned and operated by the Rhode Island Turnpike 
and Bridge Authority (RITBA), which succeeded 
the Mount Hope Bridge Authority in 1964. 

The Mount Hope Bridge carries State Route 114 
over the Mount Hope Bay, in eastern Rhode Island 
at one of the narrowest gaps in the Narragansett 
Bay, between Bristol and Portsmouth, refer to 
Figures 3 and 4. Approximately 15,000 vehicles 
cross the two-lane bridge each day.  

No pedestrians or cyclists are permitted to use the 
structure. The inaugural toll rate was 60 cents for       
a one-way crossing, which was double what the 
toll was when it was removed in 1998. 

Along with the Mount Hope Bridge, the RITBA 
operates and maintains three other major bridges 
including the: Claiborne Pell Bridge (suspension), 
Jamestown Verrazzano Bridge (concrete box 
girder) and Sakonnet River Bridge (steel box 
girder).  

The Claiborne Pell Bridge is the only tolled bridge, 
charging $3.00 per axle to cross. 

 

Figure 3: Mount Hope Bridge location 

Click on the map to open Google Maps 

 

 

Figure 4: General view of the Mount Hope Bridge, 
looking from Bristol to Portsmouth 

 

https://www.google.com/maps/place/Mount+Hope+Bridge/@41.6400748,-71.2609111,17z/data=!3m1!4b1!4m6!3m5!1s0x89e454c201a87cf5:0xdb1293b7d828654c!8m2!3d41.6400708!4d-71.2583362!16zL20vMDVqd2Z0?entry=ttu&g_ep=EgoyMDI1MDMwMy4wIKXMDSoJLDEwMjExNDU1SAFQAw==
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PROJECT SCOPE 

The rehabilitation of the Mount Hope Bridge 
suspension system consists of installing 
dehumidification systems to the main cables and 
anchorages.  

The work will include cleaning and wrapping the 
main cables, installation of controls and monitoring, 
electrical, plant equipment, fitting injection and 
exhaust sleeves on the main cables, and running 
dry air pipework.  

Prior to final design, air flow testing on the main 
cables was performed to confirm the blow length 
and corresponding injection and exhaust sleeve 
locations. This is particularly important for the main 
cables of the Mount Hope Bridge as they have 
been previously oiled under two separate contracts 
in 1995 and 2000. This is only the second bridge 
to have dehumidification installed on previously 
oiled main cables. 

Additional work on the suspension system includes 
carrying out an internal main cable investigation 
and strength evaluation in order to benchmark the 
strength of the cable before dehumidification; 
repairs to main; cable wires; replacement of all 
cable band bolts and replacement of handropes 
and stanchion posts. 

The anchorages will be repaired, sealed and a new 
dehumidification system will be installed. A new 
permanent seven story stair tower will be installed 
on the Portsmouth Anchorage to provide improved 
access from the bridge deck to the top of the 
anchorage roof. 

Access for the work on the suspended spans 
includes main cable access platforms (MCAPs), 

that provide access to the main cables and 
temporary scaffolding to access lower points on 
the cable inside the vertical and horizontal traffic 
envelope. 

AIR FLOW TESTING 

Air flow testing can be used to verify the distance 
that air can be effectively blown through the voids 
between the wires to channel the dehumidified air 
along the length of the cable and therefore,is used 
as a basis to establish the distance between the 
injection and exhaust positions. 

Air flow testing has been carried out on the cables 
of several suspension bridges prior to designing     
a cable dehumidification system. It allows for 
physical observations to be made of how far air 
can be blown through the interstices which exist 
between the high strength tensile wires that form 
the cables.  

As noted above, testing is particularly important in 
establishing the blow length on previously oiled 
cables (Figure 5), heavily corroded cables, cables 
with unusually small diameter wires or cables 
previously wrapped with neoprene.  It can also be 
used to determine whether or not air is able to flow 
through the cable over the tower or cable bent 
saddles. 

AECOM has now supervised air flow tests on six 
bridges in the US. These are: the William Preston 
Lane Jr. Memorial Bridge (Eastbound Bridge) in 
Maryland; the Philip Murray (South 10th Street) 
Bridge in Pittsburgh; the Bronx-Whitestone Bridge; 
the Robert F. Kennedy Bridge and the Verrazzano-
Narrows Bridge in New York City, and the Mount 
Hope Bridge.  

  

Figure 5: Example of non-oiled main cable wires (left); Oiled main cable wires (right) 
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In an innovative change, AECOM have adopted 
the use of injection and exhaust sleeves to quantify 
air flow on both the Verrazzano-Narrows Bridge 
and Mount Hope Bridge. 

As part of design of the main cable 
dehumidification system at the Mount Hope Bridge, 
the RITBA commissioned AECOM to perform main 
cable air flow testing in the spring of 2024 to 
determine the optimal blow length to be used in the 
design.  

Air flow testing was performed at four locations 
throughout the bridge, including two on each main 
cable and spread throughout the main span and 
both side spans, refer to Figure 6.  

Similar to the testing performed at the Verrazzano-
Narrows Bridge, exhaust sleeves were used to 
quantify the air flow through the cable.   

Since the cables of the Mount Hope Bridge had 
been oiled previously, exhaust sleeves were used 
at three of the four test locations. 

Kiewit Infrastructure Co. was contracted to provide 
temporary access, install the temporary injection 
and exhaust sleeves (including zinc wedges) and 
procure the required blower equipment, refer to 
Figure 7. 

Stainless-steel sleeves were used because they 
will remain in place either until the cables are 
internally inspected and rewrapped with wire at 
these locations or eventually wrapped as part of 
dehumidification system installation. 

The uncaulked gaps at the bottom of the three 
cable bands on each side of the injection sleeves 
were caulked in order to keep pressure in the 
system and allow air to penetrate the voids of the 
cable.  

Air was then injected into the cable via the injection 
sleeve at a pressure of +/-0.435 psi (0.03 Bar or 
3000 pascals).  

Air flow measurements were taken at the injection 
and exhaust sleeves to quantify the air flowing 
through the cable, refer to Figure 8.  

Figure 6: Mount Hope Bridge, Air Flow Testing Layout 
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Figure 7: Removing helical wrapping wire (top); 

 Exhaust sleeve installation (bottom) 

 

At locations where exhaust sleeves were not 
present, soapy water testing was performed at 
each injection location by moving along the cable, 
piercing the caulk at certain cable bands and 
spraying soapy water to check for air flow. 

Using the soapy water test, air was detected 
between 150 ft (46m) to 190 ft (58m) from the 
injection point, see Figure 9.  

The air flow measurements taken at locations 
where exhaust sleeves were present showed that 
an average of 20% of the injected air made it to the 
exhaust points.  

These results show with proper wrapping, sealing, 
and reduced blowing lengths, a dehumidification 
system could be successfully installed on                
a previously oiled cable. 

DEHUMIDIFICATION OF MAIN CABLES AND 
ANCHORAGES 

In the 1960s, water was observed dripping from 
the main cables of the bridge, near midspan.  

This prompted unwrapping sections of the cable by 
removing the circumferential wrapping wire and 
wedging open the cable. Corrosion and broken 
wires were observed of which as many as possible 
were repaired.  

In 1989, a cable inspection revealed that water 
intrusion into the cables had persisted.  

As a result, another cable inspection was carried 
�R�X�W�� �L�Q�� ���������� �D�V�� �S�D�U�W�� �R�I�� �W�K�H�� �E�U�L�G�J�H�p�V�� �D�Q�Q�X�D�O��
inspection regime. 

In 1996, the main cable backstays were 
rehabilitated using traditional methods of oiling, 
caulking and painting.  

These portions of the cable exhibited widely 
varying levels of deterioration, with the southeast 
backstay and additional broken wires.  

The main cable was rehabilitated between 1999-
2000, repairing broken wires, introducing oil to the 
main cables, recompacting, applying zinc paste, 
rewrapping with new galvanized steel wrapping 
wire, and painting the main cables with a noxyde 
coating system. 
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Figure 8: Flow and pressure sensors at injection sleeve (left); Flow sensor at exhaust sleeve (right) 

 

In 2015 a further internal cable inspection was 
carried out and wire samples were removed in 
order to determine the loss of cable strength and 
remaining factor of safety.  

Following the results, the RITBA started to explore 
and implement the installation of main cable and 
anchorage dehumidification. 

Dehumidification is recognized in many industries 
as a prudent method of controlling deterioration 
due to corrosion.   

The first full length application to suspension bridge 
main cables occurred on the new Akashi-Kaikyo 
Bridge in 1997 following the discovery of early 

onset corrosion on another suspension bridge in 
Japan, which was less than ten years old.  

Dehumidification addresses the primary cause of 
corrosion in metal by removing water from the 
electrochemical process and has been used for 
some years to protect the suspension elements in 
anchorages on a number of bridges. 

The main cable dehumidification system on the 
Mount Hope Bridge will include constructing           
a plant room (plenum chamber) at the Bristol and 
Portsmouth Anchorages.  

These plant rooms will process and supply dry air, 
with a relative humidity of 40% or less, through the 
main cables.  

  

Figure 9: Soapy water testing to check for air leaks (left); Air flow at 190 ft (58m) from injection sleeve as indicated by 
bubbles from soapy water test (right) 
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The dehumidification system will preserve the 
suspension cables and extend their useful life. The 
interior splay chamber rooms of each anchorage 
will also contain dehumidification units that will be 
integrated into a supervisory control and data 
acquisition (SCADA) system that gathers and 
analyzes real time monitoring data. The system will 
be remotely monitored.  

Figure 10 shows a general main cable 
dehumidification system schematic. 

Sensors at the injection sleeves, exhaust sleeves, 
anchorage locations and inside the plant rooms will 
measure relative humidity, temperature, pressure, 
and flow. 

DECORATIVE LIGHTING UPGRADE 

Decorative lighting was first installed on the bridge 
in 2000 with necklace lighting installed along the 
main cable and has approached the end of its 
service life, operating beyond 25 years of service. 

This contract work will include installing a new LED 
energy efficient lighting system. A new operating 
system will also be installed to control the lighting.  

The conduit, wiring, supporting messenger wire, 
and necklace lighting fixtures will be upgraded.  

Figure 11 shows a rendering of the upgraded 
decorative lighting system. 

�:�+�$�7�p�6���1�(�;�7 

The RITBA is commited to maintaining their vital 
infrastructure assets which connect communities in 
the state of Rhode Island.  

The installation of main cable dehumidifcation and 
rehabilitation of suspension system components of 
the Mount Hope Bridge will extend its service life 
indefinitely.  

In the future, the RITBA will continue with proactive 
maintenance procuring a contract to re-deck the 
Mount Hope Bridge.  

Additionally, the RITBA is planning to fit the 
Claiborne Pell Bridge with a main cable 
dehumidification system and upgrade the existing 
anchorage dehumidification system. 

 

 

 

 

 

 

 

Figure 10: Main cable dehumidification system schematic 

 

 

 

Figure 11: Rendering of decorative necklace lighting upgrade 
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LIFTER AND UNDERSLUNG PLATFORMS 
FOR THE PATTULLO BRIDGE REPLACEMENT 

IN CANADA 
 �-�D�Y�L�H�U���)�H�U�Q�¾�Q�G�H�] 

Rubrica Bridges 

 

 

 

Figure 1: The new bridge pylon in front with the original bridge behind 
 
 

INTRODUCTION 

The Pattullo Bridge Replacement in Canada with 
its four lanes (expandable to six) will provide 
important improvements for everyone using the 
bridge, including people who are driving, cycling or 
walking. It will replace the original bridge which has 
been in operation since 1937.  

After the new bridge opens to traffic, the original 
bridge will be dismantled. 

The construction of the new bridge began in 2021 
and its opening is scheduled for 2025. 

For the construction of this cable-stayed bridge, 
�5�×�E�U�L�F�D���(�Q�J�L�Q�H�H�U�L�Q�J���G�H�V�L�J�Q�H�G���D�Q�G���V�X�S�S�O�L�H�G���D���O�L�I�W�H�U��
and underslung platforms.  
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Figure 2: First Cable Stay Installation Figure 3: View of the first segment  

 

THE LIFTER  

The system is capable of lifting 30 metric tons each 
or 40 tons combined from the river, which is 60 m 
below deck level. The lifter also includes a self-
levelling system to accommodate the overhead 
gantry installed on top rolling at a level runaway, no 
matter what the deflection of the deck is.  

The maximum working slope considered for the 
�O�L�I�W�H�U�� �D�Q�G�� �J�D�Q�W�U�\�� �L�V�� �Ž�� ������ �Z�K�L�F�K�� �F�R�P�H�V�� �I�U�R�P��
possible deflections of the deck plus trusses 
deflection.  

The segment length is 13.5 m and the lifter is 
capable of installing the precast panels along the 
segment, performing all the operations of 
installation over the deck. 

UNDERSLUNG PLATFORMS 

This equipment is designed as being self-launched.  
Its aim is to allow the FCCGP group to perform full 
erection construction method for the steel deck, 
and also a stick-built methodology allowing the 
feeding from behind. 

The underslung platform is designed to be the 
accessing element for performing all operations 
under the deck, including the bolting, stay cable 
installation and additional works.  

There are two platforms per a lifter supplied in this 
project. One platform is for the stick-built operation 
and the full erection. It is 17 m long.  

The shorter 6m long platform helps the 17 m long 
platform move forward when stick-built is the 
applied methodology.  

The short platform is self-propelled so any 
additional maintenance work could be done during 
the segment erection in previously installed 
segments. 

 

 

 

 

Figure 4:  Bridge deck and cable stay installation work 
in January 2025 
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Figure 5: View of the pylon and the deck 

 

Figure 6: Construction progress 

SOME DATA ON THE EQUIPMENT 

 

LIFTER 

Capacity:  

30 metric tons each or 40 metric 
tons combined 

Runaway length of gantry: 

40 m (2 winches) 

Segment length capacity: 13.5 m 

Self-launching system: 

up to 13.5 m 

Self-levelling system: 

�X�S���W�R���Ž���������O�R�Q�J�L�W�X�G�L�Q�D�O���V�O�R�S�H 

UNDERSLUNG PLATFORM 17 M 

Support spacing: 21.86 m 

Length of platform: 17 m 

Width: 33 m 

Self-launching system 

 

UNDERSLUNG PLATFORM 6 M 

Support spacing: 21.86 m 

Length of platform: 6 m 

Width: 33 m 

Self-launching system 

 

All photos Credit: B. C. Ministry of Transportation and Infrastructure 

https://www.pattullobridgereplacement.ca/
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CONSTRUCTION PHOTOS 
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Construction Photos Credit: FCGGP 
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PATTULLO BRIDGE REPLACEMENT, CANADA 

Peter Walser, Philippa Maier, Victor Alvado 

�/�H�R�Q�K�D�U�G�W�����$�Q�G�U�Á���X�Q�G���3�D�U�W�Q�H�U 

 

Video: Bridge Deck and Cable Stays Construction 

Video Credit: B. C. Ministry of Transportation and Infrastructure 
https://www.pattullobridgereplacement.ca/ 

Click on the image to play the video 

Read about the Pattullo Bridge in the June 2024 e-mosty: 

https://e-mosty.cz/wp-content/uploads/e-mosty-June24.pdf
https://www.youtube.com/watch?v=SN3JKYem0e8


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Build your bridge 

   

  

 

 
 

www.rubricaingenieria.es  
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LIFE CYCLE ANALYSIS IN BRIDGE DESIGN:  
CRITICAL SUSTAINABILITY GAP �t  

CANADIAN PERSPECTIVE 
 Hellen Christodoulou 

Executive VP, Engineering, Sustainability  
Corbec Inc., Canada 

 

 

 

 

Figure 1: Samuel the Champlain Bridge, Canada. All posts, rails, signage were galvanized      

 
INTRODUCTION 

The concept of sustainability in bridge design has 
gained traction over the past two decades, with 
numerous jurisdictions �L�Q�W�H�J�U�D�W�L�Q�J�� �o�J�U�H�H�Q�p��
materials, energy-efficient construction techniques, 
and longer service life considerations.  

However, despite these advances, current bridge 
design practices often fail to incorporate a holistic 
Life Cycle Analysis (LCA). LCA enables a 
�F�R�P�S�U�H�K�H�Q�V�L�Y�H�� �D�V�V�H�V�V�P�H�Q�W�� �R�I�� �D�� �V�W�U�X�F�W�X�U�H�p�V��
environmental impact across its full life cycle, 
including design, construction, operation, and 
after-life.  

Given the pressing global imperative to mitigate 
climate change, bridge design will evolve to 
consider the full global warming potential (GWP) of 
infrastructure projects. 

This article sheds some light on the shortcomings 
of current bridge sustainability practices, 
emphasizing the necessity for robust LCA 
frameworks to be systematically integrated into 
bridge engineering processes.  

It also highlights how Transport Ministries in 
Canada are trying to lead this paradigm shift by 
adopting forward-thinking policies and 
specifications. 
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UNDERSTANDING LIFE CYCLE ANALYSIS IN 
BRIDGE DESIGN 

LCA is a systematic approach to evaluating the 
environmental impacts associated with all stages of 
�D�� �S�U�R�G�X�F�W�p�V�� �O�L�I�H�� �F�\�F�O�H���� �:�K�H�Q�� �D�S�S�O�L�H�G�� �W�R�� �E�U�L�G�J�H�V����
LCA involves: 

1. Material Extraction and Processing: 
Assessment of raw material extraction, energy 
consumption, and emissions associated with 
steel, concrete, and other construction 
materials. 

2. Design and Engineering: Environmental 
considerations in material selection, design 
efficiency, and structural optimization. 

3. Construction: Energy and emissions associated 
with transportation, site preparation, and on-
site assembly. 

4. Operation and Maintenance: Long-term energy 
requirements, maintenance interventions, and 
the use of de-icing chemicals or corrosion 
protection systems. 

5. End-of-Life and Decommissioning: Dismantling, 
recycling potential, waste management, and 
environmental restoration. 

LCA quantifies the GWP of these processes, 
allowing engineers and policymakers to make 
data-driven decisions that optimize environmental 
performance without compromising safety or cost-
effectiveness. 

THE IMPORTANCE OF ENVIRONMENTAL 
PRODUCT DECLARATIONS (EPDS) 

A critical tool in conducting comprehensive LCA 
for bridges is the use of Environmental Product 
Declarations (EPDs).  

EPDs provide standardized, third-party verified 
data on the environmental impact of construction 
materials, allowing for more accurate life cycle 
assessments. By integrating EPDs into material 
selection and procurement processes, bridge 
designers and policymakers can: 

1. Enhance Transparency: EPDs provide clear, 
comparable data on embodied carbon, 
resource use, and environmental impact. 

2. Enable Data-Driven Decisions: Engineers can 
compare different materials based on their 
environmental performance, optimizing for 
lower carbon impact. 

3. Support Regulatory Compliance: Many 
jurisdictions are beginning to require EPDs in 
public infrastructure projects, ensuring 
alignment with sustainability goals. 

4. Encourage Industry Innovation: By prioritizing 
materials with lower environmental footprints, 
the construction industry is incentivized to 
develop more sustainable products. 

The adoption of EPDs within bridge design ensures 
a more systematic approach to sustainability, 
enabling more precise LCA calculations and 
reinforcing the push for low-carbon infrastructure. 

THE ROLE OF CORROSION PROTECTION IN 
LCA CONSIDERATIONS 

A crucial yet often overlooked component of LCA 
in bridge design is the inclusion of corrosion 
protection coatings.  

Corrosion significantly impacts the longevity and 
sustainability of bridges, leading to premature 
deterioration, increased maintenance interven-
tions, and higher overall environmental and 
financial costs.  

The integration of protective coatings, such 
galvanization, and advanced polymer coatings, 
plays a vital role in mitigating these issues.  

Key benefits of corrosion protection in LCA 
include: 

1. Extending Service Life: Proper corrosion 
protection can significantly extend the lifespan 
of steel and reinforced concrete components, 
reducing the frequency of costly and carbon-
intensive rehabilitation efforts. 
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Figures 2 and 3: Samuel de Champlain Bridge: All structural steel able to fit in the large local galvanizing baths and iron rebar 
within a given distance from the concrete surface was Hot-Dipped. Credit: Corbec Inc. 

2. Reducing Maintenance-Related Emissions: 
Regular maintenance and repairs, often 
requiring energy-intensive material 
replacements and transportation, contribute to 
carbon emissions. Corrosion-resistant 
materials lower these impacts by minimizing 
maintenance frequency. 

3. Preventing Material Waste: Corrosion leads to 
structural degradation that necessitates the 
removal and replacement of damaged 
components. Effective coatings reduce material 
waste and promote resource efficiency. 

4. Enhancing Structural Integrity and Safety: 
Corrosion can compromise load-bearing 
capacity, increasing the risk of structural 
failures. Proactive corrosion management 
enhances safety while reducing the need for 
emergency interventions with high environ-
mental and financial costs. 

5. Supporting Circular Economy Principles: Many 
modern coatings incorporate environmentally 
friendly formulations, reducing hazardous 
chemical usage while enabling easier recycling 
and repurposing of materials. 

By incorporating corrosion protection strategies 
into LCA considerations, bridge designers can 
ensure a longer service life, reduced environmental 
footprint, and greater economic efficiency, making 
it a crucial element in sustainable bridge 
engineering. 

CURRENT LIMITATIONS IN SUSTAINABLE 
BRIDGE DESIGN 

Although modern bridge design integrates 
sustainability considerations, it largely lacks            
a robust and standardized LCA framework.  

The primary deficiencies include: 

1. Limited Material Carbon Accounting: Most 
sustainability efforts focus on using green 
materials, such as low-carbon concrete or 
recycled steel, but do not account for the 
embodied carbon throughout the supply chain. 

2. Inadequate Operational Carbon Assessments: 
The energy and emissions associated with 
maintenance, lighting, and de-icing strategies 
are often omitted from carbon impact 
calculations. 

3. Minimal Consideration of Decommissioning 
Impacts: Many designs do not incorporate end-
of-life considerations, missing opportunities for 
reuse and recycling. 

4. Lack of Standardized Methodologies: There is 
no universally mandated LCA framework for 
bridges, leading to inconsistencies in 
sustainability claims. 

 

Figure 4: Sainte-Marie Bridge, Quebec 
Galvanized by Corbec Inc. 
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5. Cost-Driven Decision Making: Capital 
expenditure (CAPEX) often takes precedence 
over life cycle costs, discouraging investment 
in durable and low-carbon materials that may 
have a higher upfront cost but lower long-term 
environmental impact. 

THE GLOBAL WARMING POTENTIAL OF BRIDGE 
LIFE CYCLE STAGES 

A comprehensive LCA must quantify the global 
warming potential (GWP) of each phase of a 
�E�U�L�G�J�H�p�V�� �O�L�I�H�� �F�\�F�O�H���� �7�K�L�V�� �U�H�T�X�L�U�H�V�� �D�V�V�H�V�V�L�Q�J�� �F�D�U�E�R�Q��
dioxide (CO2) and other greenhouse gas (GHG) 
emissions across: 

1. Material Sourcing and Manufacturing �t Cement 
production alone contributes to approximately 
8% of global CO2 emissions. Steel production 
also contributes to GWP, however, modern 
advancements like the electric arc furnaces 
(EAF) powered by renewable energy, aid the 
transition toward greener steel production, 
supporting the industry's goal of achieving net-
zero emissions while maintaining high-
performance material properties. 

2. Construction Phase �t Transporting materials, 
on-site equipment operation, and construction 
methodologies have significant carbon 
footprints. 

3. Operational Emissions �t Maintenance-intensive 
structures require frequent interventions, 
leading to additional emissions through 

  

Figures 5 and 6: Gordie Howe International Bridge. All posts, rails, signage were galvanized     
Credit:  Windsor Detroit Bridge Authority (WDBA) 

transportation, material use, and energy-
intensive repairs; this is a critical part of the 
lifecycle. 

4. End-of-Life Considerations �t The GWP of 
demolishing, reuse, repurposing, recycle and 
landfilling materials must be considered to 
reduce overall environmental impact. 

CONCLUSION 

Bridges represent long-term infrastructure 
investments that must be designed with 
sustainability at their core. While current designs 
incorporate sustainability to some extent, they fall 
short of integrating a full Life Cycle Analysis that 
considers the global warming potential of the entire 
project lifecycle. We see however a trend of 
change that is hopeful. 

For Canada to meet its climate commitments and 
build truly sustainable infrastructure, Transport 
Ministries must mandate LCA as a standard 
practice.  

This shift will enable evidence-based decision-
making, ensuring that bridges of the future align 
with both economic efficiency and environmental 
responsibility.  

By integrating LCA into procurement, materials 
selection, construction methodologies, and end-of-
life planning, Canada can lead the way in designing 
bridges that are not only structurally resilient but 
also climate-conscious. 
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�H�[�D�P�L�Q�L�Q�J���K�R�Z���E�U�L�G�J�H�V���F�R�Q�W�U�L�E�X�W�H���W�R���W�K�H���Y�L�V�X�D�O���D�Q�G��
�F�X�O�W�X�U�D�O���L�G�H�Q�W�L�W�\���R�I���D���S�O�D�F�H������
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�%�U�L�G�J�H�V�� �D�V�� �6�W�U�X�F�W�X�U�D�O�� �$�U�W
�E�U�L�G�J�H�V�� �G�H�V�L�J�Q�H�G�� �E�\�� �0�L�J�X�H�O�� �5�R�V�D�O�H�V�� �D�Q�G�� �K�L�V�� �I�L�U�P��
�5�R�V�D�O�H�V��������

�,�W�� �L�Q�F�O�X�G�H�V�� �D���F�R�P�S�D�U�L�V�R�Q�� �R�I�� �W�K�H�� �S�H�G�H�V�W�U�L�D�Q�� �D�Q�G��
�Y�H�K�L�F�X�O�D�U���E�U�L�G�J�H�V������

�(�D�F�K�� �F�K�D�S�W�H�U�� �F�R�Q�W�D�L�Q�V�� �L�Q�I�R�U�P�D�W�L�R�Q�� �D�E�R�X�W�� �W�K�H��
�V�W�U�X�F�W�X�U�H�����U�H�Q�G�H�U�L�Q�J�V���Z�L�W�K���G�H�V�F�U�L�S�W�L�R�Q�V���D�Q�G���L�P�D�J�H�V��
�V�K�R�Z�L�Q�J�� �W�K�H�� �E�U�L�G�J�H�� �L�Q��
�S�R�L�Q�W�V���R�I���Y�L�H�Z����
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�2�Q�H���R�I���W�K�H���E�R�R�N�p�V���J�U�H�D�W�H�V�W���V�W�U�H�Q�J�W�K�V���L�V���L�W�V���D�E�L�O�L�W�\���W�R��
�E�D�O�D�Q�F�H�� �W�H�F�K�Q�L�F�D�O�� �F�R�P�S�O�H�[�L�W�\�� �Z�L�W�K�� �U�H�D�G�D�E�L�O�L�W�\����

�Z�U�L�W�L�Q�J�� �V�W�\�O�H�� �L�V�� �H�Q�J�D�J�L�Q�J�� �D�Q�G�� �L�Q�I�R�U�P�D�W�L�Y�H����
�P�D�N�L�Q�J�� �L�Q�W�U�L�F�D�W�H�� �H�Q�J�L�Q�H�H�U�L�Q�J�� �F�R�Q�F�H�S�W�V�� �D�F�F�H�V�V�L�E�O�H��
�W�R���E�R�W�K���S�U�R�I�H�V�V�L�R�Q�D�O�V���D�Q�G���O�D�\���U�H�D�G�H�U�V������

�T�X�D�O�L�W�\�� �L�P�D�J�H�V�����U�H�Q�G�H�U�L�Q�J�V����
�D�Q�G�� �F�D�V�H�� �V�W�X�G�L�H�V�� �H�Q�K�D�Q�F�H�V�� �F�R�P�S�U�H�K�H�Q�V�L�R�Q����

�5�R�V�D�O�H�V���L�Q�F�R�U�S�R�U�D�W�H�V���L�Q���K�L�V���E�R�R�N���D�Q���L�Q�W�H�U�H�V�W�L�Q�J��
�V�W�R�U�\�� �R�I�� �K�L�V�� �F�D�U�H�H�U���� �D�� �P�D�S�� �R�I�� �E�U�L�G�J�H�� �O�R�F�D�W�L�R�Q�V�� �D�Q�G��
�D�W���W�K�H���E�D�F�N���R�I���W�K�H���E�R�R�N���W�K�H�U�H���L�V���D�O�V�R���D���O�L�V�W���R�I���F�O�L�H�Q�W�V��
�D�Q�G�� �F�R�O�O�D�E�R�U�D�W�R�U�V���� �D�� �O�L�V�W�� �R�I�� �E�U�L�G�J�H�� �D�Z�D�U�G�V���� �L�P�D�J�H��

�H�[�F�H�O�V���L�Q���P�D�Q�\���D�U�H�D�V������

�,�W�� �J�L�Y�H�V�� �W�K�H�� �U�H�D�G�H�U�� �D�U�F�K�L�W�H�F�W�X�U�D�O�� �S�H�U�V�S�H�F�W�L�Y�H�V�� �R�Q��
�E�U�L�G�J�H�V���� �E�H�\�R�Q�G�� �W�K�H�L�U�� �V�W�U�X�F�W�X�U�D�O�� �H�I�I�L�F�L�H�Q�F�\���� �E�\��
�H�[�D�P�L�Q�L�Q�J���K�R�Z���E�U�L�G�J�H�V���F�R�Q�W�U�L�E�X�W�H���W�R���W�K�H���Y�L�V�X�D�O���D�Q�G��
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�%�U�L�G�J�H�V�� �D�V�� �6�W�U�X�F�W�X�U�D�O�� �$�U�W�� �I�H�D�W�X�U�H�V�� �W�Z�H�Q�W�\���I�L�Y�H��
�E�U�L�G�J�H�V�� �G�H�V�L�J�Q�H�G�� �E�\�� �0�L�J�X�H�O�� �5�R�V�D�O�H�V�� �D�Q�G�� �K�L�V�� �I�L�U�P��

�F�R�P�S�D�U�L�V�R�Q�� �R�I�� �W�K�H�� �S�H�G�H�V�W�U�L�D�Q�� �D�Q�G��

�(�D�F�K�� �F�K�D�S�W�H�U�� �F�R�Q�W�D�L�Q�V�� �L�Q�I�R�U�P�D�W�L�R�Q�� �D�E�R�X�W�� �W�K�H��
�V�W�U�X�F�W�X�U�H�����U�H�Q�G�H�U�L�Q�J�V���Z�L�W�K���G�H�V�F�U�L�S�W�L�R�Q�V���D�Q�G���L�P�D�J�H�V��
�V�K�R�Z�L�Q�J�� �W�K�H�� �E�U�L�G�J�H�� �L�Q���L�W�V�� �O�R�F�D�W�L�R�Q�� �I�U�R�P�� �Y�D�U�L�R�X�V��
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�7�K�L�V���E�R�R�N���L�V���D���Y�D�O�X�D�E�O�H���U�H�V�R�X�U�F�H���I�R�U���F�L�Y�L�O���H�Q�J�L�Q�H�H�U�V����
�D�U�F�K�L�W�H�F�W�V�����V�W�X�G�H�Q�W�V�����D�Q�G���E�U�L�G�J�H���H�Q�W�K�X�V�L�D�V�W�V���D�O�L�N�H��

�%�\�� �L�Q�F�R�U�S�R�U�D�W�L�Q�J�� �D���G�H�V�F�U�L�S�W�L�R�Q�� �R�I�� �W�K�H�� �E�U�L�G�J�H�V����
�D�U�F�K�L�W�H�F�W�X�U�D�O���� �G�H�V�L�J�Q�� �D�Q�G�� �H�Q�J�L�Q�H�H�U�L�Q�J�� �S�U�L�Q�F�L�S�O�H�V��
�D�Q�G���U�L�F�K�Q�H�V�V�� �R�I�� �S�K�R�W�R�V���� �W�K�H�� �E�R�R�N�� �D�S�S�H�D�O�V�� �W�R�� �E�R�W�K��
�S�U�R�I�H�V�V�L�R�Q�D�O�V���D�Q�G���J�H�Q�H�U�D�O���U�H�D�G�H�U�V���L�Q�W�H�U�H�V�W�H�G���L�Q���W�K�H��
�P�D�U�Y�H�O�V���R�I���E�U�L�G�J�H���F�R�Q�V�W�U�X�F�W�L�R�Q����

�7�K�L�V���E�R�R�N�� �V�X�F�F�H�V�V�I�X�O�O�\���F�D�S�W�X�U�H�V�� �W�K�H�� �J�U�D�F�H���� �E�H�D�X�W�\��
�D�Q�G���F�R�P�S�O�H�[�L�W�\���R�I���E�U�L�G�J�H���H�Q�J�L�Q�H�H�U�L�Q�J���Z�K�L�O�H���P�D�N�L�Q�J��
�L�W���D�F�F�H�V�V�L�E�O�H���D�Q�G���H�Q�J�D�J�L�Q�J����

�:�K�H�W�K�H�U�� �\�R�X�� �D�U�H�� �D�� �S�U�R�I�H�V�V�L�R�Q�D�O�� �H�Q�J�L�Q�H�H�U����
�D�� �V�W�X�G�H�Q�W���� �R�U�� �\�R�X�� �D�U�H���V�L�P�S�O�\�� �I�D�V�F�L�Q�D�W�H�G�� �E�\�� �W�K�H�V�H��
�P�D�U�Y�H�O�V�� �R�I�� �K�X�P�D�Q�� �D�F�K�L�H�Y�H�P�H�Q�W����
�6�W�U�X�F�W�X�U�D�O�� �$�U�W���R�I�I�H�U�V�� �D�� �F�R�P�S�H�O�O�L�Q�J�� �D�Q�G�� �H�Q�U�L�F�K�L�Q�J��
�U�H�D�G����
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�0�L�J�X�H�O�� �5�R�V�D�O�H�V�� �L�V�� �D�Q�� �D�Z�D�U�G
�G�H�V�L�J�Q�H�U���D�Q�G���D�U�F�K�L�W�H�F�W�����+�H���Z�D�V���E�R�U�Q���L�Q���*�X�D�W�H�P�D�O�D��
�D�Q�G�� �O�L�Y�H�V�� �L�Q�� �%�R�V�W�R�Q���� �0�D�V�V�D�F�K�X�V�H�W�W�V���� �D�Q�G�� �3�D�O�P��
�%�H�D�F�K���� �)�O�R�U�L�G�D���� �5�H�F�R�J�Q�L�]�H�G�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�O�\�� �D�V�� �D�Q��
�H�[�S�H�U�W���R�Q�� �E�U�L�G�J�H�� �D�H�V�W�K�H�W�L�F�V�� �D�Q�G�� �G�H�V�L�J�Q���� �K�H�� �L�V�� �D�O�V�R��
�Q�R�W�H�G�� �I�R�U�� �K�L�V�� �S�U�D�F�W�L�F�D�O�� �D�E�L�O�L�W�\�� �W�R�� �E�D�O�D�Q�F�H�� �W�H�F�K�Q�L�F�D�O��
�U�H�T�X�L�U�H�P�H�Q�W�V�� �D�Q�G�� �Y�L�V�X�D�O�� �S�U�L�Q�F�L�S�O�H�V�� �L�Q�W�R�� �D�� �K�R�O�L�V�W�L�F��
�G�H�V�L�J�Q���D�S�S�U�R�D�F�K������

�+�H���L�V���S�U�H�V�L�G�H�Q�W���R�I���5�R�V�D�O�H�V
�L�Q���E�U�L�G�J�H���H�Q�J�L�Q�H�H�U�L�Q�J���D�Q�G���G�H�V�L�J�Q
�L�Q�� �������������7�K�H�� �I�L�U�P�� �L�V�� �F�K�D�U�D�F�W�H�U�L�]�H�G�� �E�\�� �D�� �X�Q�L�T�X�H��
�F�R�P�E�L�Q�D�W�L�R�Q���R�I���D�U�F�K�L�W�H�F�W�X�U�D�O���V�H�Q�V�L�W�L�Y�L�W�\�����H�Q�J�L�Q�H�H�U�L�Q�J��
�N�Q�R�Z�O�H�G�J�H���� �D�Q�G���F�R�P�P�X�Q�L�F�D�W�L�R�Q���V�N�L�O�O�V���W�K�D�W���D�O�O�R�Z�V���L�W��
�W�R�� �F�U�H�D�W�H�� �L�F�R�Q�L�F���� �F�R�V�W���H�I�I�H�F�W�L�Y�H�� �D�Q�G�� �W�H�F�K�Q�L�F�D�O�O�\��
�L�Q�Q�R�Y�D�W�L�Y�H���E�U�L�G�J�H�V����

��

��

�7�K�L�V���E�R�R�N���L�V���D���Y�D�O�X�D�E�O�H���U�H�V�R�X�U�F�H���I�R�U���F�L�Y�L�O���H�Q�J�L�Q�H�H�U�V����
�D�U�F�K�L�W�H�F�W�V�����V�W�X�G�H�Q�W�V�����D�Q�G���E�U�L�G�J�H���H�Q�W�K�X�V�L�D�V�W�V���D�O�L�N�H����

�G�H�V�F�U�L�S�W�L�R�Q�� �R�I�� �W�K�H�� �E�U�L�G�J�H�V����
�D�U�F�K�L�W�H�F�W�X�U�D�O���� �G�H�V�L�J�Q�� �D�Q�G�� �H�Q�J�L�Q�H�H�U�L�Q�J�� �S�U�L�Q�F�L�S�O�H�V����

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

�7�K�L�V���E�R�R�N�� �V�X�F�F�H�V�V�I�X�O�O�\���F�D�S�W�X�U�H�V�� �W�K�H�� �J�U�D�F�H���� �E�H�D�X�W�\��
�D�Q�G���F�R�P�S�O�H�[�L�W�\���R�I���E�U�L�G�J�H���H�Q�J�L�Q�H�H�U�L�Q�J���Z�K�L�O�H���P�D�N�L�Q�J��

�:�K�H�W�K�H�U�� �\�R�X�� �D�U�H�� �D�� �S�U�R�I�H�V�V�L�R�Q�D�O�� �H�Q�J�L�Q�H�H�U��������������������������������������
�V�L�P�S�O�\�� �I�D�V�F�L�Q�D�W�H�G�� �E�\�� �W�K�H�V�H��

�P�D�U�Y�H�O�V�� �R�I�� �K�X�P�D�Q�� �D�F�K�L�H�Y�H�P�H�Q�W�����%�U�L�G�J�H�V�� �D�V��
�R�I�I�H�U�V�� �D�� �F�R�P�S�H�O�O�L�Q�J�� �D�Q�G�� �H�Q�U�L�F�K�L�Q�J��

�0�L�J�X�H�O�� �5�R�V�D�O�H�V�� �L�V�� �D�Q�� �D�Z�D�U�G���Z�L�Q�Q�L�Q�J�� �E�U�L�G�J�H��
�+�H���Z�D�V���E�R�U�Q���L�Q���*�X�D�W�H�P�D�O�D��

�D�Q�G�� �O�L�Y�H�V�� �L�Q�� �%�R�V�W�R�Q���� �0�D�V�V�D�F�K�X�V�H�W�W�V���� �D�Q�G�� �3�D�O�P��
�%�H�D�F�K���� �)�O�R�U�L�G�D���� �5�H�F�R�J�Q�L�]�H�G�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�O�\�� �D�V�� �D�Q��
�H�[�S�H�U�W���R�Q�� �E�U�L�G�J�H�� �D�H�V�W�K�H�W�L�F�V�� �D�Q�G�� �G�H�V�L�J�Q���� �K�H�� �L�V�� �D�O�V�R��

�F�D�O�� �D�E�L�O�L�W�\�� �W�R�� �E�D�O�D�Q�F�H�� �W�H�F�K�Q�L�F�D�O��
�U�H�T�X�L�U�H�P�H�Q�W�V�� �D�Q�G�� �Y�L�V�X�D�O�� �S�U�L�Q�F�L�S�O�H�V�� �L�Q�W�R�� �D�� �K�R�O�L�V�W�L�F��

�+�H���L�V���S�U�H�V�L�G�H�Q�W���R�I���5�R�V�D�O�H�V���������D���I�L�U�P���W�K�D�W���V�S�H�F�L�D�O�L�]�H�V��
�L�Q���E�U�L�G�J�H���H�Q�J�L�Q�H�H�U�L�Q�J���D�Q�G���G�H�V�L�J�Q�����Z�K�L�F�K���K�H���V�W�D�U�W�H�G��

�7�K�H�� �I�L�U�P�� �L�V�� �F�K�D�U�D�F�W�H�U�L�]�H�G�� �E�\�� �D�� �X�Q�L�T�X�H��
�P�E�L�Q�D�W�L�R�Q���R�I���D�U�F�K�L�W�H�F�W�X�U�D�O���V�H�Q�V�L�W�L�Y�L�W�\�����H�Q�J�L�Q�H�H�U�L�Q�J��

�N�Q�R�Z�O�H�G�J�H���� �D�Q�G���F�R�P�P�X�Q�L�F�D�W�L�R�Q���V�N�L�O�O�V���W�K�D�W���D�O�O�R�Z�V���L�W��
�H�I�I�H�F�W�L�Y�H�� �D�Q�G�� �W�H�F�K�Q�L�F�D�O�O�\��
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Arup works in active partnership with clients to understand 
their needs so that the solutions make their bridge 
aspirations possible - big and small.

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

Whether to span nations, make a 
statement or improve everyday 
links, Arup crafts better bridges
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Global Business 
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Long Span Bridges 
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Europe and Global 
e: marcos.sanchez@arup.com

Ngai Yeung
East Asia 
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Deepak Jayaram
UK, Middle East, India & Africa 
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BRIDGE 
DRAINAGE
UNIT

Suitable for 
�� and ��� mm 
Kerb height and  

all heights in  
between

AVAILABLE HEIGHT OPTIONS
The height of the inlet openings is milled to project-speci�c 
dimensions.

The bridge drainage channel Type M is designed to collect and 
discharge surface and structural water from bridges and elevated 
roads, used by all types of road vehicles.

���
m

m

���mm

Bridge Drainage | Business Park Stein 108 | 6181 MA  Elsloo | The Netherlands | T. +31-462 07 70 08 | E. info@bridge-drainage.com

www.bridge-drainage.com

TECHNICAL FEATURES AND ADVANTAGES
The bridge drain elements are made of one material and are moulded 
monolithically. In other words, they are manufactured in one piece, 
which ensures a stable structure with high impact resistance.

CUSTOM SOLUTIONS
We specialize in customization. Depending on your requirements, 
we determine which element best �ts your project. We can utilize 
various production locations, material types, and manufacturing 
methods to meet your schedule and needs.

BD���x��� = ���mm high element
Top slope �% 
(according to BAST guideline Kap��)

BD���x��� = ���mm high element
Top slope �%  
(according to BAST guideline Kap��)

CLICK HERE 
For more features, advantages and examples.

mailto:info%40bridge-drainage.com?subject=
https://www.bridge-drainage.com/en
https://tinyurl.com/3tt5n2he
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forces in motion

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

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

References:

• Bahia de Cadiz, Spain

• Hochmoselübergang, Germany

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

• Mainbrücke Randersacker, 
Germany 

• Millau Viaduct, France

• Rheinbrücke Schierstein, 
Germany

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

Vladivostok, Russia

• Tsing Ma, China

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

Features: 
•  Unrestrained absorption of specified 

movements and simultaneous trans-
mission of traffic loads 

•  Serviceability of the structure after the
earthquake 

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

•  High life time expectation through 
use of high performance components

•  Longitudinal seismic displacement
of ca. 4 m 

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

•  Watertight across the bridge width
•  Maintenance free 

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



 

 

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


OVERHEAD MSS UNDERSLUNG MSS

LAUNCHING GANTRY MODULAR BRIDGE

W W W . B E R D . E U

B E R D

B E R D B R I D G E S

SOLUTIONS FOR 
BRIDGE CONSTRUCTION

https://www.berd.eu/en/
https://www.berd.eu/en/
https://www.linkedin.com/company/berd
https://www.facebook.com/berdbridges
https://mbs.berd.eu/en/


 

 

 

 

 

Pelješac Bridge, Croatia  
Conceptual/Preliminary/Final design  

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

Ada Bridge over Sava in Belgrade , Serbia  

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

 

 

We design bridges 
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https://www.ponting.si/en/projects/peljesac-bridge-115.html
https://www.ponting.si/en/
https://www.linkedin.com/company/ponting-bridges/
https://www.ponting.si/en/projects/ada-bridge-over-sava-in-belgrade-53.html
mailto:ponting@ponting.si


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


100% GAP AND TOLERANCE COMPENSATION

WITH MM1018  – THE LIQUID SHIM

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

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

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

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

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


 

 

 

Photo :  Jules van den Doel 

Helgeland Bridge, Norway 

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


Building 
Strong 
Connections

fatzer.com

�&�X�V�W�R�P�H�U�V���E�H�Q�H�s�W���I�U�R�P���R�X�U���Z�L�G�H���D�U�U�D�\���R�I���H�[�S�H�U�W�L�V�H���D�Q�G��
�D���F�R�Q�V�L�V�W�H�Q�W���I�R�F�X�V���R�Q���W�K�H�L�U���Q�H�H�G�V�����2�X�U���H�[�S�H�U�W�L�V�H���U�D�Q�J�H�V��
�I�U�R�P���I�H�D�V�L�E�L�O�L�W�\���V�W�X�G�L�H�V���I�R�U���L�Q�G�L�Y�L�G�X�D�O���U�R�S�H���V�R�O�X�W�L�R�Q�V���W�R��
�L�Q�V�W�D�O�O�D�W�L�R�Q���D�Q�G���O�R�Q�J�W�H�U�P���P�R�Q�L�W�R�U�L�Q�J��

FATZER‘s coil ropes are made to design
a wide variety of rope structures

https://www.fatzer.com/de
http://fatzer.com


GET YOUR FREE TRIAL:
info.allplan.com/en/trial

ALLPLAN has launched the new product ALLPLAN Civil. �e comprehensive update integrates the 

enhanced civil structural modeling capabilities of ALLPLAN (formerly known as ALLPLAN Bridge) into a 

uni�ed solution for planning, designing, and detailing all types of transportation infrastructure projects.

Bene�t from:

›  Parametric, free-form and multi-material modeling and detailing tools

›  New automated end-to-end work�ow for precast girder bridges of any type and shape

›  Superior roadway design and detailing with enhanced parametric intersections

›  Optimal and connected structural design with SCIA Ultimate now included

ALLPLAN BRIDGE BECOMES
ALLPLAN CIVIL

\  NEW RELEASE

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