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Partially filled tankscanexperiencesloshingin several practicalcircumstancesThis is a resonanc@henomenonvhere
the free-surbicecanhighly deform. Theliquid will move backandforth rising alongthe sidewalls, possiblyimpacting
againstheroof. Impactonasidetankwall mayalsooccure. g. in shallav waterconditions.Resultingslammingoadsare
of mainconcernA synegic experimental-numericahvestigationof the sloshingflowsis currentlyperformed.Herethe
mainfocusis onthe occurrencef slammingeventsandonthepredictionof therelatedoads.Numerically our approach
is basedon the SPHmethod,introducedby Monaghanand coauthorgseeMonaghan(1994))andfurther developedby
ColagrossandLandrini (2003).Both single—andtwo—phasédlow (gasandliquid) SPHmodelshave beendeveloped.This
methodis ableto follow the whole flow evolution in the tankandhandlethe mary relevantandcomplicatedohenomena
generallyinvolved. Among thosewe canlist: water run—upand run—davn along the side walls, roof impacts,free-
surfaceoverturningandbreakingontothe underlyingwater, air cushioning.Oftenthesefeaturescharacterizehe flow for
intermediateandshallov waterdepthswhich canestablishin realtanksandareof interestin thepresentesearctactiity.
Experimentallyatwo-stepinvestigatiorhasstarted We decidedo reduceasmuchaspossiblethe geometriccomplexities
for a betterunderstandingf the flow features. Thereforewe considerthe flow in arigid squaretank, as sketchedin
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Figure 1: Left: sketch of the experimentalsetup. Wave gaugepositionsand possiblepressuresensorlocationsare
indicated. Dimensionsare in millimeters. Right: partial side view of the experimentalset-up. The high speedvideo
camerads shown.

the left plot of figure 1. Thetankis m long and m wide andis filled with waterup to a height
. Dueto the geometrytheflow insidethe tankis two-dimensionaln the maintank plane,unlessflow instabilitiesare
excited. A pure-svay is assumedsforcedmotionwith sinusoidalaw, . Here and aretheexcitation
amplitudeandperiod,respectrely. Thetankwasequippedwith four wave gaugesplacedalongits lengthto measurghe
water heightevolution during sloshingphenomenaTwelve pressuresensorsverelocatedalongthe vertical side walls
andthetankroof to predictthe slammingloadsactingon the structure.The experimentalapparatuhasbeendesignedo
vary the probepositionsfrom runto run. In thisway it is possibleto reconstructhe pressuralistribution inducedon the
walls by their interactionwith thewaterflow. During thetestsflow visualizationswere performedthroughlow andhigh
speeddigital video cameraswith samplingfrequeny 23 Hz and4000Hz, respectiely. Thevideo camerasvereplaced
in front of the tank, asshown in theright photoof figure 1, andfocusedto minimize perspectie errorsin the images.
Additional testvisualizationswith lateralviews have beenperformedo checkthe two-dimensionalityof theflow. Figure
2 givesexperimental(photos)and numerical(solid lines) snapshot®f the free surfacefor the casewith ,
and . Here s thelinear naturalperiodof the tank. For the chosenparametershis case
correspondso thefinite waterdepthregime. The resultsfit well with eachotherbut for a minor phaseshift. They shov
theoccurrencef largewaterrise up alongthe sidewalls (top plots), waterimpactsagainsthewall with formationof air
cushion(left-bottomplot) andthe developmenif wave breakingphenomendright-bottomplot).
Both experimentallyand numerically a systematicparametricanalysishasbeencarriedout in termsof excitation
period,excitationamplitudeandfilling level of thetank. Theperiod hasbeenvariedbetweer0.8 and1.4 andthe



