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1. INTRODUCTION 

The IPSI Transactions on Internet Research is a journal with a tradition of publishing opinion articles on 
different aspects of science and engineering. Previous articles of that sort include ten different 

contributions from Nobel Laureates, as well as the contributions of the highest-reputation experts in 
fields not covered by Nobel Prize. The rationale behind such an editing policy is to create a database 

of heritage items of interest for young professionals in generations to follow. 

This article is focused on the topic of bridge design and implementation. Therefore, it emphasizes bridge 
design, construction, and management, but it also includes opinions related to social responsibility, 
aesthetics, art, and vision. It follows the recommendations of [1] and focuses on creativity behind the 

expert opinions, as elaborated in [2]. Each contribution is intentionally requested to be short (about 200 
words), so that the contributions, over the time to follow, could generate a proverbial value for interested 

readers. 

The contributors were selected from four different sources of interest for this specific mission. Most of 
them are from Serbia, and many of them were responsible for the most sophisticated bridge designs 

and constructions, including those bridges that keep various world records in selected categories, now, 
or in the past. Some of the experts are coming from exYu, EU, US, and Israel, and are strongly 
correlated with experts from Serbia. Those from the US originate from Purdue University, which, at the 

time when this article was envisioned, was listed as the World’s First for Civil Engineering at the 
Shanghai List of Top Universities. The contributors from Purdue were responsible for education of some 

of the junior coauthors of this article (the article includes two basic sections, with contributions from 
senior experts and from junior experts). 

The article is signed jointly by all contributors, using the alphabetical order. However, inside the article, 

above each contribution, the name of the contributor is spelled precisely, with the affiliated university 
for academic contributors, and only the place and country of origin for contributors from the practice, 
since the shared opinions are personal opinions, and not corporate ones. 

The distribution of contributions over the four categories in the article was done by the co-editors of the 

journal, and should be treated as conditional, since most of the contributions do include elements of 
more than one category, or even all four categories; consequently, the distribution was based on the 

components that prevail in the contribution (not in the overall professional life of the contributor). 



2. SENIOR EXPERIENCES 

This section includes experiences of well-established professionals with past and current 
responsibilities in domains of bridge design, constructions, and engineering in all related aspects, as 
well as in domains related to social responsibilities, architecture, and art. 

2. 1. Design  

Aleksandar Bojović, Belgrade, Serbia 

Computers and bridge design. The computer will never fail you – it will fulfill even the most 
meaningless tasks you give to it! The computer cannot increase your creativity, but dealing with the 
computer in too much detail can, for sure, reduce your creativity significantly! 
 
If the structural solution of the bridge looks good by the engineering judgement, the computer output 
will surely be positive. Also, if, while proving your structural solution of the bridge, you go deeper into 
the theory, you will, then, definitely get that the solution is not the ’”correct”’ one. 
 
Dusko Bobera, Belgrade, Serbia  

The beauty of a bridge lies in its simplicity. People build too many borders and for sure not enough 

bridges. Bridges are the most important engineering structures; nothing is better and more valuable 
than bridges.  A bridge should be not too big, not too small, but just right for its location. It is better to 
have an ugly but safe bridge, than unsafe but attractive bridge. The elegance and beauty of a bridge 

can be achieved at a reasonable and sometimes low cost. Using powerful user-friendly software by 
unexperienced bridge engineers may lead to serious consequences: rubbish in = rubbish out. The 

beauty of a bridge lies in its simplicity. 

Moveable bridge “Port Milena” (Montenegro) is an illustrative example of the above-mentioned 
principles. It is the first and to this day the only movable bridge in the world built by incremental launching 

of concrete and steel beam bridge structures together, launched from one side only. Two harmoniously 
shaped central piers with the shape of a harp and arched intrados of movable steel girder structure form 

the entrance into the planned marina. The bridge is in harmony with its environment (please check 
Google for images of the “Port Milena bridge in Montenegro”). In the close future we must use ICT for 

bridge construction to make “smart” bridges, thus increasing bridge functionality, enhancing durability, 
all while reducing the bridge maintenance costs. 

Jakob Salom, Belgrade, Serbia and Petah Tikva, Israel 

Computer engineering aspects. The concept of "smart bridges" is emerging fast. This concept was 
made possible by advances in computing, on all abstraction levels of modern computing. Possible 

examples of use cases of computing in bridge design and construction are more than numerous, and 
not only in the engineering aspects, but also in aspects related to rational economy, social responsibility, 
and environment aesthetics. Therefore, education of bridge engineers has to include also a strong 

computing component, as elaborated in the next paragraph. For all areas covered by the next 
paragraph, the sources were used that strongly impacted this author's views on the related issues. 

The more input data is involved in the process, the more effective is the process. However, with more 
data, the bridge infrastructure computing machinery, based on the classical von Neumann computing 
paradigm, becomes a bottleneck, so more effective approaches have to be deployed: (A) More 

parallelism involved, which is a solution based on a carefully applied quantity [3]; (B) More parallelism 
involved in synergy with proper support technologies, like packaging and powering, etc. [4]; (C) More 

parallelism in synergy with technology advances, like [5]; (D) Change of the paradigm on the level of 
basic computing, like moving from the von Neumann paradigm to the paradigms based on observations 

of Richard Feynman, e.g. [6]; (E) Change of the paradigm on the level of the system software, e.g. [7]; 
and (F) Change of the paradigm on the level of the application software [8]. In conclusion, a strong 
symbiosis of civil engineering and computing engineering is a must for the education of the future bridge 

designers! 

 

 



Luis B. Fargier-Gabaldon, University of Wisconsin and Purdue University, USA  

Issues in bridge science and engineering. Simple load paths, detailing, calculations, and 
construction are the key ingredients to successful projects. Keep in mind that laws of statics are not 

open to discussion, they are easy to learn but hard to master, and must be checked at every 
construction stage preferably with paper and pencil. Remember that concrete behavior is complex, 
loads are random, supports settle and the quality of construction is often overestimated. Be skeptical 

of sophisticated analyses unless supported by simple hand calculations. 

When proportions and details are selected based on past experiences of the profession and the load 
path is clear, unambiguous and satisfies statics, one may conclude that further refinements in 

calculations are futile. Expect the unexpected during construction, the most vulnerable stage. Learn 
from other’s mistakes and have the courage to accept yours in a timely manner and learn from them. 

Never stick to the first idea; keep looking for improvements even if it requires to start from scratch; avoid 
working under tight budgets and remember that is valid to say, “I do not know”. Lastly, keep in mind that 
codes lead to suboptimal structures and make sure you know the few safety provisions that have stood 

the test of time. 

Novak Velović, Belgrade, Serbia 

Bridges connect past, present, and future. Designing bridges means being in a special relationship 
with the past, the present, and the future. Taking into account the exploitation age of bridges, it is clear 
that we are designing for some future times that will come after us. In order to perform these tasks 

successfully, we use all available, positive experiences, and wisdoms from the past, while respecting 
today’s extremely extensive requirements stated in sets of current standards. As there are no two same 

obstacles in the world that need to be bridged, that leaves the Designer enough room to express his 
creativity using the above, thereby giving the structure personal mark. 

Today, in the age of the Internet, access to information about existing bridges is made much easier, but 

I recommend critical approach in it, since there are bridges on which certain problems occurred during 
the exploitation, which could have been avoided at the design stage already. All the experience from 
previous bridges, whether they are ours or someone else’s, can be classified into the sphere of 

education that mustn’t be interrupted by Designers. This is where we come back to our time, where a 
step forward can be made by the use of new materials. Speaking about current standards, I advise any 

Designer to form a list of ultimate and serviceability limit states that the structure must meet at the very 
beginning of making the design. Designer should check every decision from the aspect of the list, since 
one unfulfilled condition may mean taking the Project back to the very beginning.      

Damir Peco, Belgrade, Serbia 

Pre-stressed concrete bridges. Pre-stressed concrete bridges of larger spans built in the second half 

of the 20th century are characterized by bold structural solutions. The dimensions of the cross-sections 
and the covering layers are minimal, and both concrete and steel are at the limit of their permissible 
load capacity. Good design solutions and quality of built-in materials are the main reason why these 

bridges are still in use today. Designers of these bridges had limited possibilities of calculations from 
the today's perspective, but yet they have managed to shape structures in global and, also, bridge 

details with their experience and vision. With the development of modern materials that bridges are 
made of and the availability of professional programs for the calculation of bridge structures, it seems 

easy for the designer to provide the load capacity, stability, and usability of the bridge.  

I am the designer of the New Beška Bridge over the Danube, next to the Old Beška Bridge built in 1975, 
as well as of the reconstruction of the Kostova Greda Bridge built in 1968. Today's standards for section 
dimensioning and quality of materials applied at the New Beška Bridge provide the necessary bearing 

capacity, usability, and durability of the bridge. However, it is the designer who sets the parameters for 
the bridge structure calculation. For larger spans, all inadequate design estimates are multiplied, and 

in the completed bridge, all this reflects on increasing bridge maintenance costs. Therefore, even today, 
it is necessary for the designer to have a vision of the bridge before the start of the calculation, especially 
regarding the optimal choice of the structural system. 

 



Rastislav Mandić, University of Belgrade, Serbia 

The seismic analysis of cable-stay bridges – a case study. At the end of year 2011 the new cable 
stayed bridge over the Sava river in Belgrade was completed. The length of the bridge is 967 m. The 
stay cables are placed in two inclined planes and elastically support the bridge deck with central span 
of 376 m over the navigation route. Although Belgrade was in the zone of moderate seismicity, the 
seismic analysis was one of the most challenging issues during the design. From the standpoint of 
seismic resistance, the bridge deck is transversally supported by pylon and lateral frames. However, in 
the longitudinal direction the pylon represents the only support point. 

The bridge length and variable soil conditions along the bridge axis required (according to European 
EC-8 design codes) analysis with different displacement time histories at foundation points. However, 
the absence of necessary geotechnical parameters made this type analysis not fully reliable. In order 

to overcome this problem, additional seismic approaches using site dependent response spectra and 
time history analysis due to characteristic accelerograms were used. Besides, the flexibilities of 

transverse frames are tuned in order to obtain acceptable lateral distribution of seismic forces. The 
whole project demonstrated the importance of cooperation between the designer, the seismological 
expert, and the design review engineer in seismic analysis and design.  

Rudolf Aroch, Technical University of Bratislava, Slovakia 

Nothing Lasts Forever Including Bridges, but We Can Do Our Best. Bridges are usually designed 

to withstand 100 years of working life. For this purpose, we design them not only for safety and reliability 

but also for durability to minimise excessive deformation, deterioration, fatigue, and accidental actions. 

Many bridges last much longer but many do not. For example, RC bridges suffer from corrosion of pre-

stressing tendons, steel bridges from fatigue cracks in orthotropic decks. Not only a proper design but 

also good bridge construction, regular maintenance, detailed inspection, early repair, strengthening or 

rehabilitation, all play an important role in making bridges last. 

Prolonging the working life of old steel railway bridges and increasing their load-carrying capacity by 

using reserves in the design was our goal. We used measurements under real traffic conditions to 

enhance the FEM calculation model by considering various positive influences (stiffness of connections, 

continuity of members, transfer of train loads into the bridge deck members, etc.). The use of lower 

partial safety factors based on the expected residual lifetime and a reduced, measurement-supported 

dynamic factor are also ways how to prolong the working life of our ageing bridges.  

Stanko Brčić, University of Belgrade, Serbia 

Numerical (preliminary) analysis of cable-stayed bridges. The main components of cable-stayed 

bridges are the deck and one or more pylons and cables that are inter-connecting the deck and pylon(s). 

Cables are acting as effective elastic vertical supports for the deck and are highly tensioned all the time. 

Due to cable inclination, as opposed to suspension bridges, both the deck and the pylon(s) are highly 

compressed, in addition to bending and torsion. Preliminary numerical analysis should consider several 

variant solutions and for each variant solution analysis should provide as much reliable structural info 

as possible in order to make a proper choice. Consequently, FEM analysis of the bridge, particularly in 

the preliminary stage, should be correspondingly advanced. 

Bridge deck and also pylon should be treated as thin-walled beams (made of reinforced/prestressed 
concrete or steel). Consequently, FEM code should have thin-walled beam finite elements (with at least 

7 DOFs per nodal point), based on the Second order theory. As opposed to standard FEM structural 
codes, which use linear and geometric stiffness matrices in their second order formulation, the proper 

second order formulation should be based upon the “exact” stiffness matrix (elements of the matrix are 
trigonometric and/or hyperbolic functions of the normal force). Also, cable elements in the standard 

FEM structural codes are usually truss elements with Ernst modulus of elasticity to simulate cable sag. 
However, cable finite element formulation should be based upon the corresponding catenary theory in 
order to simulate stay cables and prestressing tendons more reliably.  

 

 



Viktor Markelj, University of Maribor, Slovenia 

Experiences from Slovenia. For a great bridge design, it is not enough just to ensure safety and 
serviceability according to technical codes. For excellence, the bridge must have something more, a 

primary idea that gives identity and additional value to it. This may not necessarily be a record span or 
a visual significance, it could also be a sensitive response to environment, a structural innovation, use 
of new materials or special detailing.  

In the past, engineers needed wide theoretical backgrounds, talent, and experience, while today, they 

can save time and reduce risk using advanced IT solutions, which, however, cannot replace 
understanding of structural logic. The strongest trend today is increasing durability and extending life 

span of the structure, which gives the long-term sustainability and respect that only old bridges get over 
the history. 

Zoran Kovrlija, Belgrade, Serbia 

Bridges for all times. It has come a long way in the World history of bridge construction; and if the 
Period of time we reduce to the last 500 years, and cross the path from beautiful stone arch bridges of 

Middle Ages, to impressive and grand suspension and cable stayed bridges that have been built all 
around the World in the last 30 years - that gives me a strong impression on the aspiration of bridge 

constructors to make the longest possible spans, longest possible bridges, highest possible piers ….  
Competition in records and grandiosity. Although spectacular in dimensions, I believe they will remain 
in the shadow of Ponte Rialto, Pont Carrousel, Brooklyn bridge, etc.  For sure they will. And for the 

understandable reason. 

Dealing with the design of bridges at the time of transition from stru analysis by Kross or Kani processes, 
to computer programs equipped with all kinds of wizards, the path that has been passed brought good 

sides to the bridge design, but also opened many wrong paths. The good sides we know - the 
constructor is freed from wasting time in a painstaking process of solving equations of equilibrium and 

dealing with mathematical operations. And the wrong sides are obvious – an average engineer and 
“AutoCAD” user believe to be a bridge constructor - from the fact that typing input data required by the 
software, importing bridge model from the “AutoCAD” drawing, picking up Loads from the load library, 

selecting all options that the full program offers, including dimensioning, drawing reinforcement ….. then 
pressing ENTER and printing 1,000 pages of program output. Called “Technical Documentation for the 

Bridge”. 

2.2 Construction 

Aarne Jutila, Helsinki University of Technology, Finland 

Experiences from Finland. A good bridge should fulfil the following requirement in balance: 
functionality, economics, technics, and aesthetics. Functionality means that the bridge comes up to 
demands and expectations of the society for which it is planned and constructed. Economics means 

that investment made for the bridge is reasonable, not necessarily the lowest, considering its whole 
lifetime. Technics is the most important requirement and that is why the main designer should always 

be an engineer. In this respect the load-carrying capacity is of key importance. The users, ordinary 
people, cannot be expected to understand that even a bridge can collapse. Finally, aesthetics is the 
issue that everybody is able to argue about. As the world-famous bridge builder David Steinmann 

stated: “No bridge builder is worthy of carrying this name before he is filled with the passion to build his 
structures beautifully.” [18] 

ICT – Information and Communications Technology – has rapidly changed all fields of engineering, 
including bridge engineering. Structures of today would not be possible without ICT, and development 

towards more and more imaginative structures and bridges will continue. Even more sophisticated 
computer programs than those we have today will be developed, not only for design, but also for 
construction purposes. Automatization will cover all phases of bridge engineering enabling cheaper and 

quicker realisation of even most complicated structures. Demands for education will increase, because 
need for better educated engineers, who are able to see the world with open eyes, will steadily grow as 

well. That means huge opportunity to young people, who are ready to meet the new challenges with 
enthusiasm and open-minded ideas. [19] 



Bratislav Stipanić, University of Belgrade, Serbia    

Bridge constructions through centuries. Ancient bridges were built as arch structures from wood or 
stone only. The use of steel as a replacement for wrought iron (first used for Coalbrookdale Bridge in 

1779) extended in last quarter of 19th century: steel arch bridge on Missisipi River (159m span), 
Brooklyn Bridge – suspension bridge (486m span) with cables of hard steel-draw wires, and Forth Rail 
Bridge (521m span) with steel truss cantilever construction.  First half of 20th century was noted by 

steel trusses for beam, arch and suspension bridges; while arch and beam structures dominated as 
reinforced concrete bridges. The development of design modelling, welding technology, and high 

strength steel wires had a crucial influence on bridge constructions from middle 20th century. The 
prestressed concrete, composite, and steel bridges (with orthotropic deck) became dominant. Future 
directions: further improvement of bridge reliability (safety, serviceability & durability) by development 

of design modelling & monitoring with ICT application and building materials & construction 
technologies.  

As a structural engineer involved in design (author of designs & scientific papers) and construction 
(supervision engineer) in several large bridge projects, I wish to underline the development of cable-

stayed bridges for long span bridges and bridges with limited structural depths. Advantages in 
construction erection and aerodynamic behaviour (in comparison with suspension bridges) result 
nowadays in significant application of cable-stayed bridges for longer spans (200-1100m). This is 

enabled by new technologies of production & erection of stay cables and sophisticated design 
calculations & modelling. Additionally, the bridge layout architecture is enriched by wide combination 

range of pylon types, stay configurations, and girder appearances. Nowadays, modern attractive 
architecture layouts are required for urban bridges and distinguished landscapes. 

Dragan Bojović, Belgrade, Serbia 

Another view. Since ancient times, people have strived to bridge waterways and connect their banks. 
Initially, log bridges were made using tree trunks, later stone was used for the bridge structure, and in 

the modern times the most commonly used materials are concrete, steel, and prestressed concrete. 
Initially, the spans of the bridges were small and structural systems simple, so wood, stone and other 
materials found in nature could be used to build bridges. Later, with the advent of modern materials, 

the spans of bridges increased significantly, and structural systems became much more complex. The 
choice of materials for bridge construction has been greatly reduced, so almost all modern bridge 

structures are made of concrete and/or steel. 

Steel, concrete, and post-tensioned concrete with high-strength steel are the materials that have 
enabled various structural systems and bridging of large spans. The challenges faced by constructors 

in view of the growing spans of bridges and the longer durability of structures, require materials that will 
enable them to reach the set goals. Ultra-High-Performance Concrete (UHPC) is an 8 to 10-fold 

improvement of the traditional concrete in all respects, and this gives designers greater freedom in the 
designing the bridges. Ultra-high compressive strength in structural sense can significantly enhance 

composite steel and concrete structure. Based on the personal experience of the author as an expert 
in the application of modern materials in the design and construction of bridges, a much larger number 
of composite structures with steel and UHPC should be expected in the future. 

Gradimir Srećković, Belgrade, Serbia 

Cable Stayed Bridge. In Serbia, during the last three decades, a number of cable-stayed bridge were 

built. The double-track railway bridge, across the Sava river in Belgrade, is one of the first bridges of 

this type ever built in the world. The pedestrian bridge over the river Sava, between Sremska Mitrovica 

and Mačvanska Mitrovica, is specific in the fact that its aspect ratio (the ratio of the range and the width 

of the bridge) is equal to 35, which, at the time, was unique in the world. 

The road bridge over the river Danube in Novi Sad, is among the first bridges in the world in which the 

free surface of the main span was applied. At the time of its construction, this bridge had the main range 

that represented the world record. In addition, this bridge is a unique example of a bridge in the world, 

which was destroyed during the NATO bombing and then rebuilt, based on the original project. 

 



Zeljko Ašanin, Belgrade, Serbia 

Underwater surveillance for Bridge Engineering. In each and every engineering and non-

engineering project, the most important issue is that foundations for design and implementation are 

solid and able to withstand all the requirements of the mission, as well as to be able to withstand all the 

future requirements of a possible future vision that the generations to follow may create. In the case of 

bridge engineering, this means that the soil underneath (both inside and outside the river banks) has to 

be analysed in all relevant aspects and presented to designers with absolute perfection, as far as all 

the relevant details. This needs a special education at the university level. Parts of this special education 

should be dedicated to history and archeology, which would build important elements of social 

responsibility into the related engineering activities.  

Actually, in the educational activities of his ancient academy, Plato was stressing not only geometry, 

but social responsibility, as well. If we refer to more modern times, then one could state the following: 

Of the four sculpture faces engraved into the Rushmore Mountain (of the four past US presidents), 

three belong to surveyors by formal education, with a strongest sense for social responsibilities. During 

the decades of my professional engagement in all relevant aspects of remote sensing for river bed 

analysis, I became aware not only of many professional rules and tricks of the trade, but also of the fact 

that bridges connect not only people, but times as well (kinds of underwater time machines). It is 

amazing how many different artifacts of historical value were found inside river beds (able to shed light 

on the history of a future bridge position). It is even more amazing that some of them were of artistic 

value (even the artifacts of artistic value were discovered during many years of exploration). I was 

fortunate that most of my mission activities were specifically in Belgrade and generally in Serbia, but 

also at most of the continents of this Planet, so I could compare and I can state that Belgrade (ruined 

to ground dozens of times in its history) and Serbia (with an even higher rate of being ruined down to 

ground) are definitely among the epicenters of the globe. 

Zoran Gapić, Skopje, Macedonia 

Experiences from Macedonia. Analyzing the latest collapses of big bridges, which mostly occur as 

extremely quick breakings, it seems that they are mainly due to the bad maintenance and insufficient 

monitoring of the parameters of the bridges. Therefore, I suggest in the design phase to include the 

following:  

(A) The methodology for the monitoring of the bridge, with the special attention to the strength, bending, 

the state of the bearings and expansion joints, as well as other parameters of the construction and the 

esthetic. Independently of the BMS, the design should include positions and elements for monitoring of 

the structure recommended by the designer. In that case there is a continuity in the chain of 

responsibilities. (B) The systematic control of the behavior of the bridges during exploitation is a pre-

condition for the safety and the durability of the bridges. Discussing the issue only afterwards, produces 

big human and material damages when the phases design, execution, and maintenance are totally 

separated and not connected systematically. The project must include elements that affect the regular 

inspection, maintenance, and conclusion whether the bridge is within the parameters that are designed 

and revised. What is especially needed is the bridges in the city, which, as a rule, are special structural 

constructions. 

2.3 Aesthetics 

Nevena Daković, University of Arts, Belgrade, Serbia and Academia Europaea, London, UK 

Bridges as art objects. Ivo Andric, Yugoslav Nobel Prize winner, in his short story, Most na Zepi/The 
Bridge on the Zepa (1925) writes about a deeply symbolic bridge: „It seemed as if the two banks had 
each spurted a foaming jet of water toward one another, and these had collided, formed an arch, and 

remained thus for a moment, hovering above the Chasm“.  Bridges, being among the noblest and the 
most elegant of human edifices, span over multiple metaphorical and symbolic chasms in time, space, 

identity, memory ... and are the recurring trope in art and media texts, fiction, visual narratives… 



The film Something in Between (Nešto između, Srđan Karanović, 1983) – a melodrama spanning 
across continents – is construed around emotionally and symbolically charged images of bridges 

connecting people, cultures, and civilisations. The story begins by the Brooklyn Bridge, continues in 
Belgrade seen from the Gazela and Branko’s Bridge and ends on the Galatta Bridge in Istanbul. Bane 

Bumbar (Branko Cvejić) at the end of every episode of the cult, nostalgic TV series The Unpicked 
Strawberries (Grlom u jagode, Srđan Karanović, 1975) walks over the Old Railway bridge to New 
Belgrade, to the symbolic space of the future, himself resolved to grow up and „become a man“. 

Similarly, shots of bridges in New York and Belgrade, as seen in the film Here and There (Tamo i ovde, 
Darko Lungulov, 2009), instill the feeling of Belgrade as the „New York of the Balkans“. Bridges of Novi 

Sad, savagely shelled during the 1999 NATO bombing, are affectively commemorated in two short 
films. Monument (Spomenik, Mika Antić, 1967) remembers Ujvidek Raid in 1942 when Hungarian Nazis 

killed thousands of Serbs and Jews on the bank of frozen Danube, close to the bridge. The cold black 
iron and steel construction of the bridge standing ominously against the whiteness of the snow 
embracing the thick, half frozen river and delicate flower wreaths thrown into the Danube in memory of 

the perished, beloved ones. The Name of the Game (Dragan Zivancevic, 1999) ironically shows 
carefree, happy barefoot sun-tanned boys playing football on a large concrete slab beside the river, 

accompanied by the music from Buena Vista Social Club. However, the camera slowly pulls back to 
reveal that the match is being played on the bridge destroyed in the NATO bombing. In the books of 
Ivo Andric, Orhan Pamuk or Vladislav Bajac bridge is an emblem of fractured, traumatised and hybrid 

identities of cities and people on the crossroads, such as the Balkans. For Mehmed pasa Sokolovic or 
the Grand Vizier the bridges are more than just a personal legacy. They symbolise the return of the 

repressed – their Bosnian, orthodox origin, sweet memories of mothers and families, of everything they 
lost when they were forcefully taken to Constantinople  There is no “bridge too far”, only the bridge over 
„troubled water”, the one each of us has to cross literally and metaphorically while following the fine, 

invisible paths of one’s life. 

Peter Gabrijelčić, Ljubljana, Slovenija  

The architecture of bridges. Bridges have always been an important element of architecture. They 
are a thrilling point of transition or Crossing from the known to the unknown. It connects two previously 

unconnected spaces. When a bridge is conquering the distance, it does so in both a visible and 
measurable manner. A bridge is a generator of social contacts, it's a space that is always exceptional, 

as a river crossing or a crossing over vertiginous abysses or canyons. It is a special place where people 
are more exposed to the danger of depths and therefore more susceptible to mutual contacts and 

interviewing in their vulnerability. As architects, we can use our skills to even accentuate this feeling 
and encourage people towards mutual communication. In the majority of my projects, this was my 
fundamental tendency, and I hope that I succeeded in fulfilling the expectation as that my bridges would 

truly become places of connecting people. In designing footbridges, the architect is given a freer hand. 
A footbridge, only intended for pedestrians and cyclists, differs from a classical bridge with motor traffic; 

it can be leaner, and the construction can be thinner and more poetic. Such bridges can be an important 
generator of social contact and public outdoor living. 

Bridges are mostly in the domain of civil engineers, as most work in bridge planning falls to the structural 

engineer. An architect is, if nothing else, a useful interlocutor, because, with a broader and multi-layered 
view of the phenomenon of space and with a critical distance towards the construction, an architect can 

see a bridge in different terms, not only in functional, construction, or price terms, but also in terms of 
urban planning, the environment, landscape, design, sociology, psychology, and alike. Both parties 
should have at least some elementary knowledge of the other discipline. In this way, they can be equal 

interlocutors at a general, human level, where they share a cultural motivation: to create something 
great, a superior work. Collaboration between architects and constructors is especially important when 

we design monumental bridges. Bridges of that size play a role of a city landmark or of a landscape 
icon in space. They are important geographical orientation and reference points, an urban development 

accelerator and, at the same time, they also enable pedestrians to have an intimate experience of the 
river area. By using ICT, we can find unique and iconic construction and architectural solutions and 
adapt it to the needs and perceptions of diverse users. 



2.4 Vision 

Alexander Jiponov, Sofia, Bulgaria 

The extradosed prestress bridges. The extradosed prestress bridge concept is relatively new in the 
field of Structural and Bridge Engineering. The first time when that system was applied was in 1994 in 
Japan. Since then, it becomes a unique type of structure for its advantages over other bridges. 

Extradosed bridges could be described as a concept between prestressed bridges and cable-stayed 
bridges. A stiff deck extradosed bridge shall have a similar behaviour to the prestressed bridge's, thus 

avoiding high stress oscillations of stay cables and, consequently, avoiding fatigue conditions 
associated with anchorages and tendons present in a slender deck extradosed bridge, which behaviour 
is quite close to the cable-stayed bridge. 

In the design of extrados bridges two main approaches are developed. The first one aims a low tension 
in the cable-stays and the appropriate stiffness arrangement in bridge superstructure and substructure. 
The second one considers rigid pylons and slender deck which is more similar like the classic cable – 

stay bridges. The extradosed system is a competitive solution for spans with length between 100-200m. 
They are preferable for seismic regions comparing the cable-stay bridges. In cases where there is also 

the railway traffic on the bridge, they are a relevant solution. 

Goran Tadić, Belgrade. Serbia 

Guiding thoughts, based on my past experiences in bridge design. The quality solution is when 
numerous railway and road bridges can be designed and built in a row and in a short term but still have 
a long service life. Leading designer should present the design solutions to co-workers when it becomes 
acceptable to him. Listening, weighing, and accepting suggestions from associates and experts of 
different professions bring the solution to the optimum. All teams and individuals in the project should 
timely exchange necessary information. Learning from your own and others’ mistakes is valuable. The 
design is successful when the number of calls from the construction site is minimal or missing. 

Experiences helped me create my general views and guiding thoughts. Great knowledge and results 

are not achieved during working hours only. University-acquired knowledge is a foundation that should 
be upgraded throughout the whole working life. Designers have previously acquired new knowledge 
from the paper – professional and design books, but today, they are adapting to rapid changes. 

Upgraded software, information and communication technologies have created a work environment in 
which designers can realize the most complex structures and communicate with others across the world 

in real-time. Building information modeling is not only a process for standardizing and tracking the 
designs, construction methods, materials, maintenance, and costs over bridge life-cycle, but it also 
becomes a powerful tool to support the designers’ imagination, ideas, and creativity. 

Julio Ramirez, Purdue University, USA 

Smart Resilient Communities - road infrastructure empowered by data science, advanced 
computing and materials. Grand challenges facing our roads and bridges are: (A) Upgrade Aging 
Infrastructure and (B)  Achieve Smart and Resilient Infrastructure.  Addressing research questions that 
answer these grand challenges would provide bridges and roads able to support communities to stand, 
adapt and recover from natural hazards and successfully perform during service life. 

The future of our bridge and road infrastructure is empowered by the disruptive technologies such as 
data science, advanced manufacturing, meta-materials, bio-inspired engineering solutions, and 
advanced computing. Envision the following breakthroughs: (A) A bridge/road able to ingest the weather 
report and driving conditions, and alert a fleet of autonomous vehicles; (B) A bridge able to detect 
overweight vehicles, reporting drivers; (C) A bridge able to self-diagnostic condition after an earthquake, 
and report accessibility; and (D) Entire bridge replacement in a few days. 

Mladen Uličević, University of Montenegro, Montenegro 

Experiences from Montenegro. The role of the bridges and the purpose of their construction, from the 

past to date, has remained the same: to defy the natural obstacles, overjump them and so enable and 
improve the quality and speed of communication among people. As this human need grew, so, in 
parallel, did new technologies for bridge construction, often having a decisive influence on the bridge 

solution. Certainly, ICTs have their place in this, enabling designers to "feed" bridge facilities production 
from any distance/place in real-time.  



However, equally for both historic stone Roman aqueducts and contemporary cable stay bridge 
megastructures, it is valid that the final solution quality predominantly depends on the level of 

compliance with the basic principles of design of bridges: the peak lies in the simplicity and purity, and 
aesthetics must be the reflection of strength and stability of structure and of rational forces flow in the 

bridge. The more I do this job, the more I realize that the idea of creating a bridge is the pearl of wisdom 
in itself. I guess that's why every new task, whether it's a simple little obstacle or a wide river/bay, 
evokes in us a strong driving energy and passion to do our best. And never forget: the sophisticated 

structural analysis software, as well as the ICT, are just powerful tools that help the engineer to optimize 
his design concept. None of this can be a substitute for inventiveness, experience-based skills, and the 

knowledge of an engineer who must permanently remain a central decision maker! Let’s conclude: be 
conservative using basic principles, be brave using contemporary technologies! 

Vukan Njagulj, Belgrade, Serbia 

Standards in bridge constructions. Standards are the summary of provable facts, but also a 
cumulative reflection of personal opinions and experiences, both positive and negative ones. Because 

of this, they were different from country to country, which contributed to critical thinking. The EC has 
imposed itself as absolute truth, so now only what is written in the EC seems to be allowed. Everything 

else is forbidden, which almost disables the engineering approach to problem solving. The computer is 
an extraordinary invention, but still only a tool. However, the computer has also imposed itself as an 
absolute connoisseur, often resulting in a lack of control and understanding of the results obtained. In 

addition, the use of computers, not knowledge, very often leads to a significant increase in material 
consumption and the creation of purposeless calculations. 

The Internet is also an extraordinary invention, but it should be borne in mind that the information 

available is often very diffuse and unreliable. The same is true, to a much lesser extent for sure, for 
technical literature as well. When collecting information about a problem, access must always be critical. 

Easily accepting the information, solutions or data provided can be very misleading. The bridge layout 
should be designed taking into account at the same time the characteristic structural details, the static 
specificities of the structure, and especially the perceived and potential problems in execution. The 

static functioning of the structure must first be considered logically and then more detailed calculations 
should be made. 

3. JUNIOR EXPERIENCES  

3. 1. Design 

Goran Milutinović, Indianapolis, USA 

Experiences from Indiana. A “good detail” can be defined as the one which deteriorates slowly (so 
doesn’t require expenses for future repairs) and which will not fail under dynamic (e.g., bridge unseating 

during earthquakes) or fatigue loading. An important feature for improving the bridge design and 
implementation is a continuous learning which detail is “a good detail” (for example, a such fatigue 

classification of steel details is done in [9]). This will enable to avoid “bad details” in the new designs 
and to detect them on the existing structures during inspection or load rating. It does not mean, however, 
that it is necessary to focus on increasing the design service life to more than 75 or 100 years, because 

the traffic demand undoubtedly increase over time. At the end of 75-or-100-year service life (or sooner), 
bridge will probably have to be upgraded or replaced due to larger traffic load and volume, although it 

hasn’t worn out [10].  

Finally, careful usage of computer software (with sound engineering judgement) and thorough quality 

control procedures are of crucial importance for the future of bridge design and implementation. 
Negligence of these two aspects (e.g., due to requested work speed) are most probable causes of 
future design errors. 

 

 

 



Igor Vučković, Belgrade, Serbia 

Suspension bridges. During my career as a junior bridge civil engineer mentored by several 
experienced engineers in the field, I learnt that: One of the many issues which follows the construction 

of every bridge is how to achieve the final configuration of the bridge throughout construction. Single 
span suspension bridges are not an exemption from the rule, just the opposite, due to the effect of high 
geometrical nonlinearity of the system, which is manifest itself during construction stages as a result of 

large displacements of the main cable. Nevertheless, the final configuration should satisfy the following 
criteria for dead loading: evenly distributed bending moments in the bridge deck; zero bending moment 

in the towers and vertical alignment; even forces in all hangers and also vertical alignment; main cables 
should obtain designed dead load cable sag. Initial unknowns which are necessary to obtain the final 
configuration are the following: unstressed cable length; initial cable sag; tower setback due to 

prestressing force; and unstressed hanger length. [11-17]  

In order to achieve the target, structural system should be accurately set in the initial construction stage. 

Prior to construction, hanger nodes and tower nodes should be marked on the unstressed cable. Main 
cables should be mounted onto previously erected towers, thus the marked nodes on the cable match 

the splay saddle on the tower. Hangers should be mounted with appropriate unstressed hanger length 
and attached so the hanger clamps match the marked positions on the cable. Appropriate prestressing 
force in the backstays on the side spans should be applied. As a result, towers should obtain the correct 

initial setback and the main cable should obtain initial sag on the main span. During the following stages, 
performed symmetrically from the middle of the suspension span toward the ends, erection segments 

should be mounted and attached to the hangers. Consequently, in the final stage, suspension bridge 
should satisfy the criteria and obtain the correct reference configuration.  

3.2 Construction 

Božidar S. Furundžić, Belgrade, Serbia 

Small Bridge Building: Compact Site Lesson. Bridge building is a complex technical venture. Civil 
engineer professional work in contracting has a limited time frame. Young structural engineer wants to 
enrich academic knowledge with practical experience and the best school for bridge building lessons is 
a site. Location determines bridge context (type, span, material). The span is a key characteristic and 
chiefly defines building period. Every bridge building scenario is similar in constructing steps, but the 
site lesson duration is different. According to own experience acquired, a small bridge building 
represents the compact site lesson. Some key factors of a successful bridge construction are underlined 
below.  

Clever design solution is essential base of a successful construction. Even the best contractor cannot 
fix bugs in the design solution. Crucial are key technical staff, planning, construction stages 
organization, qualified workers, and professional supervision. Detailed technical preparation, triple 

numerical control, and expert approval are indispensable. Mechanization, equipment, materials quality, 
and attested bearings are needed. Trial load is one of the most important stages because it simulates 

exploitation load and, after positive results, the bridge can be put into traffic. Everyone in the 
construction chain, from exploration works and foundation excavations to technical inspection and trial 
loading, is responsible for a successfully built bridge. 

3.3 Aestetics 

Danilo S. Furundžić, University of Belgrade, Serbia 

Bridge as the most significant visual dominance. Infrastructural systems incorporate dots and grids 

that enable system integrity. Networks of roads are transport grids, where accompanying buildings of 
the transport infrastructure (crossroads, overpasses, stations, garages etc.) are transport dots. From 

an architectural point of view, the transport infrastructure system, that supplies a city with efficient 
mobility, represents a visual urban environment.  The transport infrastructure dots and grids create 

human visual experience of the city. Perception of these elements forms series of recalled information 
that characterize the relevant location. Visual dominance appears as a land marking milestone of the 
built environment. The dominances are elements around which our mind sorts and stores information 

about space.  



The bridge is a visual dominance that divides the urban space into bridge surrounding space and space 
further away. This bridge visual domination is emphasized psychologically. As the city panorama can 

be viewed best from the edge of obstacle that bridge spans, our impression of the city is often connected 
to such visual experience. Pictures of the city panoramas, river banks and bridges are intertwined. 

Visual experience allows the mind to remember the environment easily and the bridge becomes 
important architectural element of the city. The bridge is the most significant visual dominance in the 
cognitive map of a city.  And the city is best remembered by its bridges. 

3.4 Vision 

Dušan Isailović, University of Belgrade, Serbia 

A computer-assisted management view. Safe and fast mobility of people and goods is one of the 
greatest achievements of civilization. What mostly contributes to the safety and speed of so much 

appreciated mobility is the good quality of the traffic infrastructure. Once constructed, the infrastructure 
must be timely and properly maintained. Being critical links in the infrastructure network, bridges require 
special care. For the past thirty years, highly sophisticated systems named Bridge Management 

Systems are used to track conditions of tens of thousands of various bridges and prioritize maintenance 
actions. However, accidents such as the collapse of the Morandi bridge in 2018 indicate a need for 

significant improvements in this field. 

Technologies such as Computer Vision, Remote Sensing, Internet of Things, and Artificial Intelligence 
can be combined with the Building Information Modeling and Structural Health Monitoring to improve 

the Bridge Management by collecting significantly more data about bridges, understanding this data, 
and visualizing it. 3D point cloud of a bridge provides a much more reliable base for the condition 
assessment than an inspector’s eyesight. Damages on a bridge surface can be automatically detected 

on the point cloud using machine learning techniques and later introduced to the Bridge Information 
Model along with the data from the embedded extensometers. 

Nikola Tošić, University of Belgrade, Serbia 

The value of mentoring. Junior engineers need and want mentors and role models. Junior engineers 

want to be part of a tradition and community. Career and personal growth are the greatest in a 
supportive environment where it is safe to try new things. Junior engineers want to learn, travel, connect 
with colleagues from around the world – they should be allowed to do so. If you are a senior engineer, 

remember that being a mentor is a two-way street, and if you are a junior engineer, remember the same! 
We must not forget that junior engineers of today are the senior engineers of tomorrow. 

The junior engineers of today are growing up and learning in a rapidly changing world. In order to find 

their place in it, they need but also want the help, support, and mentorship of their senior colleagues. 
Structural engineering is an extremely responsible job and no junior engineer can go through their 
career alone. Therefore, junior engineers should be better integrated into the engineering community 

and society through various associations and organizations. Although they may be inexperienced, they 
are the most enthusiastic members of any organization – they should be provided opportunities to safely 

explore their ideas. Only when senior engineers realize that they can also learn from junior engineers, 
and only when junior engineers take up this obligation, our community will advance. 

4. CONCLUSION 

The goal of this article is to bring together and to synergize the experts from four different regions (exYu, 

EU, US, and Israel) active in four different aspects of bridge creativity (design, construction, aesthetics, 
and social impact). 

This goal is a part of a wider mission of IPSI Transactions journals, to create a database of expert 

opinion articles on various research and development fields, and to create conditions for a symbiosis 
among contributing authors. 



The mission of IPSI Transactions is a product of the vision that was created about two decades ago, 
aimed at generating a vector of journals that focus onto renaissance-type of multi-, inter-, and trans- 

disciplinary research in science and engineering, tangential to ICT. 

The vision that led to the above described structure and contents of IPSI Transactions was created by 
Hiro Fujii of Japan, Martin Perl of the USA, Veljko Milutinović of Serbia and Montenegro, and Erich 

Neuhold of Germany, The last one was responsible both for the vision behind the publishing effort and 
for the providing of the seed money from the German Fraunhofer IPSI Institute in Darmstadt that 

enabled the entire vision to get materialized. 
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