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INTRODUCTION
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The backbone of any country’s economy consists of its assets of constructed
facilities, such as highways and bridges. Transport infrastructure systems are the
backbones of modern societies, and ensuring their reliability and resilience is
critical to the health, safety, and security of communities.
Bridges are some of the most critical components of transportation infrastructure
systems.
There are over a thousand bridges in significant strategic routes in Bosnia and
Herzegovina, which can significantly affect the sustainability of the community. It is
therefore very important to analyze the bridges in detail as part of an overall
analysis of disaster risk.
In this lecture analysis of earthquake hazard and impact on bridges, as a part of
transportation infrastructure system in Bosnia and Herzegovina, is presented.
Procedure for evaluation of bridges safety in Bosnia and Herzegovina is 
presented   through the case study of cable – stayed pedestrian and motorway 
overpass in Tuzla city urban environment.
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UNCERTAINTIES OF CIVIL ENGINEERING DESIGN MODELS

However, the ways in which civil engineering systems fail, its economic and social
consequences, demonstrate considerable differences between hypothetical and actual
systems. Complex interrelationships between loadings, materials defects, structural
deficiencies, site characterization and human errors influenced to varying degrees a
randomness.
The approaches to the reduction of uncertainties are under umbrella title of quality
assurance, which should be based on a detailed risk and hazard scenario analysis. The
subject of such analysis should be reduction of consequences through reliable
procedure.



The European Commission support for the production of this publication does not constitute an
endorsement of the contects which refrects the views only of the authors, and the Commision cannot be
held responsible for any use which may be made of the information contained therein.

DECISION SITUATIONS FOR MANAGEMENT OF EARTHQUAKE RISKS 

Earthquake engineering is a sector of civil engineering that deals with the mitigation of
earthquake-induced damage on structures and the minimization of loss of life. The
earthquake resistant design of structures requires that structures should sustain, safely,
any ground motions of an intensity that might occur during their construction or in their
normal use. From the structural engineers point of view two questions are of major
interest: the estimation of the possible damage before and the assessment of the
existing damage after the event.
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DECISION SITUATIONS FOR MANAGEMENT OF EARTHQUAKE RISKS 

Before an earthquake the main questions are to identify the probability of the occurrence 
of the earthquake event and to estimate its effect on the building stock. 

During the event of a hazard the issue is to limit consequences by containing damages 
and by means of rescue, evacuation and aid actions. 

After a hazard event, the situation is to some degree comparable to the situation before 
the event, however, the issue here is to decide on the rehabilitation of the losses and 
functionalities and to reconsider strategies for prevention measures.
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EARTHQUAKE HAZARD IN BOSNIA AND HERZEGOVINA
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BRIDGES IN BOSNIA AND HERZEGOVINA
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BRIDGES IN BOSNIA AND HERZEGOVINA

There are about 3000 bridges in Bosnia and Herzegovina, of which on the Federal
Roads about 1000, and the rest to regional and local roads. Approximate value of all
bridges is 1 billion EUR. Bridges are of different ages, shapes, and structural systems,
mostly built of concrete, stone and steel. About 70% of the bridges were built in the
period from 1955 to 1985, and 90% of bridges were constructed mainly of reinforced
concrete and prestressed reinforced concrete. Other bridges are mostly composite steel-
concrete.
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BRIDGES INSPECTION FORM IN BOSNIA AND HERZEGOVINA 
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For the observation of technical condition of structures on regional and main roads, the 
following types of inspections are performed:
- Control inspections,
- Regular inspections,
- Detailed inspections,
- Special inspections and
- Extraordinary inspections.
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CASE STUDY – THE CABLE STAYED PEDESTRIAN AND MOTORWAY OVERPASS



The European Commission support for the production of this publication does not constitute an
endorsement of the contects which refrects the views only of the authors, and the Commision cannot be
held responsible for any use which may be made of the information contained therein.

In order to ensure their reliability, and especially their stability and serviceability, it is
important to analyze the bridge structure loaded by dynamic excitation. For both, newly
constructed bridges and older existing bridges, it is desirable to measure the dynamic
properties, resonant frequencies, mode shapes, and modal damping of the bridges to
understand better their dynamic behaviour under normal traffic loads as well as extreme
loads such as those caused by seismic events or high winds. According to existing
regulations, compliance of structures performance in real with the design structure
performance defines with bridge test load (static and dynamic test load).
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A disadvantage of the engineering approach to bridge analysis is that it is
focused on bridge structures and the environmental impact on the bridge
rather than the the bridge impact on the environment. This approach changes
through the development of procedures for the analysis of vulnerability, ie
robustness of the bridge structure, which implies the analysis of the
likelihood of certain hazardous situations, which indicates that the need to
analyze the bridge structure from the aspect of hazard assessment, risk
analysis and analysis of impact on community resilience.

The future of infrastructure object analysis is a multidisciplinary integral
approach to analysis of object as an integral part of the community.
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