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Resum

In civil engineering, deterministic calculations have been, and still are, the global trend. On
this way, in structural analysis, soil mechanics or maritime engineering and for both complex and
simple mathematical models it has been common to use specific values for the variables expressed
in the form of maximum or minimum values. The deterministic use of these variables has always
been followed by the use of the safety factors proposed by the technical recommendations, which
increase loads or decrease strength depending on the problem conditions.

The deterministic calculations bring satisfactory results, providing designs on the safety side.
Moreover, the deterministic calculations are faster than the probabilistic ones and are supported
by engineers, which use their experience to determine the suitability of the results, and by
the technical rules, which establish guidelines for the calculation processes. Even though, the
deterministic designs do not bring enough information while assessing structural risks, there
is no information related to the failure probability, neither there is information related to the
contribution of the different variables. Finally, the use of deterministic calculations brings often
”overdesigned”solutions.

The goal of a reliability analysis is considering the uncertainty linked to the calculation
variables in the way that, during the design or maintenance phase, it becomes possible to obtain
the failure probability for a concrete lapse of time.

Reliability Analysis has its origins during the decade of 1940 when, for military uses, there
was the interest in developing electronic components with a assured safety. In civil engineering,
it was during the decade of 1970 when most of the reliability analysis methods for structures were
developed. In 1975 the Joint Committee on Structural Safety (JCSS) classified the reliability
methods in three different groups: level III methods (probabilistic methods), level II methods
(semiprobabilistic methods) and level I methods (deterministic methods by means of safety
factors).

So far, reliability analysis has been used for structures of considerable significance (nuclear
power stations, dams, dikes for flooding protection...), but gradually, and due to the need of
optimizing resources combined with the improvement of the calculation means, probabilistic
methods are becoming more and more common around the different fields of civil engineering.
In this way, the Recomendaciones para Obras Maŕıtimas (R.O.M.) published by Puertos del
Estado and basic document on the design of maritime structures in Spain, already includes
reliability analysis criteria for maritime civil works.

This document intends to develop a calculation methodology for the reliability analysis of
breakwaters by means of level III methods. The methodology will be usable for two kinds of
structure: rubble mound and vertical breakwaters. Finally, the methodology will be used for a
case study.


