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Optimal Sensor Allocation of Cable-Stayed Bridge for Health Monitoring
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Abstract

It is essentiel for health monitoring of & cable~stayed bridee to provide more peeurale and
ercigh  information from the sensora. In experimental  medal testing, ihe  chosen
measwrement  leeationz and ithe number of measurementa have a major influencs on the
quality of the resulte. The cheice iz often difficult T comples stroctures like a cable-staved
bridee. It iz extrermely important a cable-stayed bridee te minimize Lhe number of sermwing
operations reguired (o monitor the structural syetem. In order Lo oblain the desired seouracy
for the structursl test, apveral isswes must take into oonsideration. Two important issees are

the number and kocation of respomse sensors. There are usually several alternative lecakions
where dilferent senacrs can be located. On the other hand, the number of sensors might be
limited dus Lo eronpmic constraints. Therelore, technigues such ag methodologies. aleorithoms
ete., which address the izsue of limited instrumentation and itz effecta on rescluwtion and
accuracy in healih monitoring systems are parameunt to & damege disgnesiz approach. Thiz
paper discwsses an oplimum sensor placement critevion suileble io the idenkilication of
siroetursl damage for continuews health monitaring. A Kinetic Energy optimization technique
and an Effective Independence Method are analyeed and nomerical and theoretical isswes are
addreesed for a cable-staved tridge. 2 application to & cable-stayved bride: iz disouased W
optimize the apnsor placement for identification and control purposes.

keywords | Cabde-Stayed Bridae, Structural Safety, Opdimal Transdocer. Kiretic Energy.
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