Zeitschrift: IABSE congress report = Rapport du congres AIPC = IVBH

Kongressbericht

Band: 14 (1992)

Artikel: Modelling of bridge structure performance in a bridge management
system

Autor: Vesikari, Erikki

DOl: https://doi.org/10.5169/seals-13893

Nutzungsbedingungen

Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich fur deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veroffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanalen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation

L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En regle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
gu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use

The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 09.12.2025

ETH-Bibliothek Zurich, E-Periodica, https://www.e-periodica.ch


https://doi.org/10.5169/seals-13893
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en

630 POSTER A

Modelling of Bridge Structure Performance in a Bridge Management System
Modelisation de la performance de structures dans un systéme de gestion de ponts

Modellierung des Verhaltens von Briicken in einem Datenverwatungssystem

Erikki VESIKARI

Civil Eng.

Techn. Res. Centre of Finland
Helsinki, Finland

1. BRIDGE MANAGEMENT SYSTEM IN FINLAND

Finland's National Roads Administration is currently developing a
bridge management system for its 12,000 bridges. The system will
identify the preferred set of bridge actions throughout the
network of bridges, and over time recommend what actions should be
taken and to what scale and cost.

The network level optimization algorithm works with populations of
bridge components that are similar in their construction and use.
Altogether 25 bridge items are modelled for optimization pro-
cesses. The condition of bridge components is expressed in terms
of discrete condition states. Changes in condition are expressed
as stochastic transition probabilities from one condition state to
another. The mathematimatical process used defining the year-by-
year changes in condition is the Markov chain method.

2. MARKOV CHAIN METHOD

The probabilities of transition from one state to another are pre-
sented in a so called transition probability matrix (or simply
transition matrix). The probabilities are for changes in condition
in the space of 1 year. Changes after N years can be predicted by
multiplying the original state vector (present distribution of
condition states) by the transition matrix N times. The transition
probabilities are assumed to be unchanged during these years.

Generally the original state vector is known or at least easily
determinable. The greatest difficulty with the Markov chain method
is the determination of the transition probabilities.

The scheme for producing transition probability matrices in the
Finnish management system is shown in Figure 1.
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Fig 1. Basic principle behind transition probability matrices for
bridge items.

A Delphi questionnaire was considered the best techniques for
producing performance curves. It was sent to the best specialists
available including bridge inspectors, other bridge officers and
research scientists.

The respondents were asked to draw the performance curves for all
damage types pertaining to all bridge items, assuming that the
structures are never repaired. They were alsoc asked for
information concerning the dependences between damage types.

Several methods are available for the process of transforming
performance curve data into transition probabilities. The method
used in the Finnish application is in principle the same as that
given by Jiang et al. [1]. A specially tailored computer program
uses "iteration" for finding the final solution for transition
probabilities.

The elementary matrices created as described above are combined to
the final matrices respective to each bridge item. The number of
final states (which determines the size of the final matrix) is
the product of the numbers of states in the elementary matrices.

The transition probabilities of the final matrix are estimated as
the product of the corresponding elementary transition probabili-
ties, taking into account, however, the possible dependences
between damage types.
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