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ABSTRACT 
 

Deterioration of infrastructures is an inevitable phenomenon that entails the passage of 
time. In the case of bridges, this aging can be due to causes like the increase of live loads, or 
physical-chemical processes of degradation of materials that can decrease its load-carrying capacity, 
so the serviceability and even the safety of bridges could be affected. The loss of structural security 
of a bridge could take, in the worst case, to need its substitution, with the important economic 
repercussion that this would suppose. That fact forces public administrations, responsible of 
knowing and guaranteeing the security of infrastructures of the territory, to try to prolong lives of 
existing bridges as long it could be possible. The main problem could be considered as an 
optimization: knowing how to distribute, in the best way, the economic resources available for the 
maintenance of infrastructures. The necessity of administrations is based on getting a tool that 
allows to know the security of existing bridges, so that these can direct its resources to the more 
needed bridges. This tool is the structural reliability analysis, that allows to quantify the security of a 
structure and whose accuracy depends on the method that is used. The fittest, most accurate 
methods and most used in the scope of structural reliability are the probabilistic methods, that are 
based on the estimation of the failure probability of a structure or part of it, considering the 
uncertainties associated to each one of the basic variables (random) that determine the safety 
margin of the structure. Usually, this safety margin (M) is considered as the subtraction of two 
random variables:  structural response (R), depending on geometry and resistance of materials, and 
load effect (S), that depends on the loads. The probability failure would be obtained integrating M 
for values in which the subtraction of R and S was less than zero (failure dominion). This problem 
usually is very difficult to solve due to the ignorance of explicit expressions of R and S, and the 
amount of basic variables on which they depend, as well as the difficulty that supposes multiple 
integration. In order to avoid these difficulties there are the simulation techniques, having 
statistically characterized the basic variables (probability distribution function, mean and standard 
deviation), allow the generation of as many samples as it is desired, with no need to know explicit 
expressions, making possible to estimate therefore the failure probability in a simpler form.  In 
order to be able to simulate R, and concretely, the flexure response of existing bridges, with no 
need to simulate the amount of basic variables that determine it, is necessary to make the 
corresponding statistical studies of the same one. This study has tried to go deeply in that direction, 
concretely in the statistical characterization of flexure response from the deterministic calculation 
of nominal ultimate moment. The nominal ultimate moment has been considered as the solution of 
the corresponding equations of balance and compatibility, from the nominal geometry of the 
section and the stress-strain characteristic curves of the materials, according to Eurocode. Thanks 
to the participation in the European project Sustainable bridges, has been possible the information 
compilation about the more common types of bridges in the European railway scope, focusing the 
work to this type of bridges, but with the possibility of using the results to highway bridges of similar 
sections to the studied ones, due to the sectional character of the flexure response. The results of 
this study allow to simplify engineer work and take better profit of the resources, thus is possible to 
avoid unnecessary inspections and tests for the evaluation of the flexure security of existing bridges. 
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