
Design of structural monitoring systems

Autor(en): Jensen, J. Laigaard / Pedersen, Lars

Objekttyp: Article

Zeitschrift: IABSE reports = Rapports AIPC = IVBH Berichte

Band (Jahr): 82 (1999)

Persistenter Link: https://doi.org/10.5169/seals-62170

PDF erstellt am: 30.04.2024

Nutzungsbedingungen
Die ETH-Bibliothek ist Anbieterin der digitalisierten Zeitschriften. Sie besitzt keine Urheberrechte an
den Inhalten der Zeitschriften. Die Rechte liegen in der Regel bei den Herausgebern.
Die auf der Plattform e-periodica veröffentlichten Dokumente stehen für nicht-kommerzielle Zwecke in
Lehre und Forschung sowie für die private Nutzung frei zur Verfügung. Einzelne Dateien oder
Ausdrucke aus diesem Angebot können zusammen mit diesen Nutzungsbedingungen und den
korrekten Herkunftsbezeichnungen weitergegeben werden.
Das Veröffentlichen von Bildern in Print- und Online-Publikationen ist nur mit vorheriger Genehmigung
der Rechteinhaber erlaubt. Die systematische Speicherung von Teilen des elektronischen Angebots
auf anderen Servern bedarf ebenfalls des schriftlichen Einverständnisses der Rechteinhaber.

Haftungsausschluss
Alle Angaben erfolgen ohne Gewähr für Vollständigkeit oder Richtigkeit. Es wird keine Haftung
übernommen für Schäden durch die Verwendung von Informationen aus diesem Online-Angebot oder
durch das Fehlen von Informationen. Dies gilt auch für Inhalte Dritter, die über dieses Angebot
zugänglich sind.

Ein Dienst der ETH-Bibliothek
ETH Zürich, Rämistrasse 101, 8092 Zürich, Schweiz, www.library.ethz.ch

http://www.e-periodica.ch

https://doi.org/10.5169/seals-62170


MkJrm IABSE CONFERENCE MALMO 1999 153

Design of Structural Monitoring Systems

J. Laigaard JENSEN
Dr. Eng..

COWI

Lars PEDERSEN
Civ. Eng.

COWI
Lyngby, Denmark Lyngby, Denmark

1961, received his civil
engineering degree from
the Aalborg University,
Denmark in 1986. He has

specialised in structural
monitoring and structural
dynamics.

Jakob Laigaard, bom Lars Pedersen, bom 1966,
received his civil
engineering degree from
Aalborg University, in
1991. He has specialised
in structural monitoring
and instrumentation of
large structures.

Abstract

This paper reviews and discusses approaches and processes involved in the design of structural
monitoring systems. Within the civil and offshore engineering industry, monitoring systems are
used either as permanent or as ad hoc systems (testing) providing information with objectives of
obtaining information maximising revenue with respect to design, construction, operation and
maintenance, and repair of structures.

The design of such systems may simply be carried out based on a pragmatic basis resting on
compromises within what may be called good engineering judgement, or the design decisions may
be made on a more rigor basis applying rational cost-benefit analyses.

Through a discussion of principles and examples, this paper discusses these aspects of the design
of structural monitoring systems. It is argued that there are very good reasons for forcing the
design process into a more rigor framework based on rational decision approaches, well-known
from experimental design in general.

1. Structural Monitoring Objectives

In reviewing the design of structural monitoring systems, it is important to focus on the fact that
the product being sold is information. The information from structural monitoring systems may
interact with decisions to be made with respect to design, construction, operation and maintenance
of the structure and the paper discusses some of the main objectives in this respect.

The need for a structural monitoring system should be seen in the light that it is expected that the

system will provide information which will have an impact on decisions to be made. This implies
answering the questions:

Should structural monitoring be carried out at all?
What would the allowable monitoring costs be?

- Of a number ofalternative structural monitoring alternatives which should be chosen for
implementation?
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Answering these questions may be carried out on a quite pragmatic basis or it may be attempted to

go through a more rigor and rational decision process.

2. Design in a Pragmatic Framework

In practice, design of structural monitoring systems is quite frequently carried out on a fairly
pragmatic basis leading to decisions based on compromises between interests involved. The

interests involved are represented by a number of players who are engaged in the design decisions.

However all players points of views may not
only rest on strict rational arguments with
respect to economy and safety issues but also

on less rational arguments which may be

related to personal, political or secondary
commercial interests.

In total, this complexity means that a

pragmatic decision process may very well
depend somewhat randomly on the power
balance of interest involved and thus lead to
less efficient structural monitoring systems
where benefits are not balanced by the costs.

To avoid ineffective structural monitoring systems, the best approach is to seek to put the decision

process into a rational framework with the objective of identifying the expected benefits and costs
of the structural monitoring items. In the rational approach, as outlined in the paper, a cost-benefit
study is carried out based on a probabilistic assessment of the expected value of gathering
information by a structural monitoring system compared to the expected costs of obtaining this
information.

The decision maker is hereby forced to face and discuss the consequences and uncertainties
associated with the decision process which will result in better and more efficient structural
monitoring systems. It is therefore emphasised that this type of rational decision approach are

going to become a more important and frequently used tool in the design of structural monitoring
systems.

4. Structural Monitoring in Practice and Conclusion

A number of examples from Danish bridges suggest that rational aspects in structural monitoring
can be identified, and there is a sound basis for maturing the design practice into a rational
framework for design of structural monitoring systems. It is foreseen that in the future, design
practice will mature and use rational methods for the design of structural monitoring system.

3. Design in a Rational Framework
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