
EGU2020-11982

EGU General Assembly 2020

© Author(s) 2020. This work is distributed under

the Creative Commons Attribution 4.0 License.

Advanced Bridge Monitoring Strategies by Polarimetric GB-SAR

Lilong Zou1, Motoyuki Sato2, Fabio Tosti1, and Amir M. Alani1
1School of Computing and Engineering, University of West London (UWL), London, United Kingdom of Great Britain and

Northern Ireland (Lilong.Zou@uwl.ac.uk; Fabio.Tosti@uwl.ac.uk; Amir.Alani@uwl.ac.uk)
2Center for Northeast Asian Studies, Tohoku University, Sendai, Japan (Motoyuki.Sato.B3@tohoku.ac.jp)

Useofadvancedhealthmonitoringstrategiesforbridgesisessentialtoprovideacomprehensive

conditionassessmentofthesestructuresandensuretheirstructuralintegrity.Tothispurpose,

newtechnologieshavebeenappliedinrecentyearsforbothstaticanddynamicassessments

offeringunprecedentedopportunitieswithinthecontextofrisk managementandstructural

analysis.Amongthese,arealdeformationmeasurementtechniquesfromground-basedsynthetic

apertureradar(GB-SAR)sensorsweresuccessfullyappliedforcontinuousmonitoringofdynamic

andstaticdisplacementsofbridges[1][2].However,a mainlimitationfortheground-based

microwaveinterferometryisthat,asalinearmeasurementtechnique,itisdifficulttopinpointthe

damagelocationandobtainaccuratedisplacementtime-seriesforbridges[3]. Moreover,itis

knownthatverticaldisplacementsareusuallymorerelevantthanhorizontaldisplacementsinthe

dynamicmonitoringofbridges,andtheGB-SARinterferometrycanonlyprovidetheline-of-sight

(LOS) displacement of the monitored bridge [4].

Inthisresearch,wefocusonremote monitoringofthedynamicdisplacementresponsesof

bridgeswithapolarimetricGB-SARsystem.Tothispurpose,variousstrategieswereusedto

overcometheexistinglimitationsofthistechnique.Resultsfromthemonitoringofalong-span

metallic railway bridge and a reinforced concrete Shinkansen bridge are discussed.

Theaimofthisresearchistoprovidemorecomprehensiveandaccurateinformationforbridge

health monitoringusingapolarimetricsensor.Tothisextent,apolarimetricanalysis was

performedtoidentifythereflectionfromthesidesurfaceofthebridges.Inaddition,the

informationaboutthepolarisationorientationangleandthelocalincidenceanglewereprocessed

undertheacquisitiongeometrytocalculatetheradarlookangle.Therefore,thebridge

deformationfieldsintheverticaldirectionwereeasilyconvertedusingtheslantrangedistances

andthecorrespondingmaximumtransientverticaldeformationwastransformedthroughtheLOS

deformation while a train passing the bridge.
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