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Partially filled tankscanexperiencesloshingin severalpracticalcircumstances.This is a resonancephenomenonwhere
the free-surfacecanhighly deform. The liquid will move backandforth rising alongthesidewalls, possiblyimpacting
againsttheroof. Impactonasidetankwall mayalsooccur,e. g. in shallow waterconditions.Resultingslammingloadsare
of mainconcern.A synergic experimental–numericalinvestigationof thesloshingflows is currentlyperformed.Herethe
mainfocusis on theoccurrenceof slammingeventsandon thepredictionof therelatedloads.Numerically, ourapproach
is basedon theSPHmethod,introducedby Monaghanandcoauthors(seeMonaghan(1994))andfurtherdevelopedby
ColagrossiandLandrini(2003).Bothsingle–andtwo–phaseflow (gasandliquid) SPHmodelshavebeendeveloped.This
methodis ableto follow thewholeflow evolution in thetankandhandlethemany relevantandcomplicatedphenomena
generallyinvolved. Among thosewe can list: water run–upand run–down along the side walls, roof impacts,free-
surfaceoverturningandbreakingontotheunderlyingwater, air cushioning.Oftenthesefeaturescharacterizetheflow for
intermediateandshallow waterdepthswhichcanestablishin realtanksandareof interestin thepresentresearchactivity.
Experimentallyatwo-stepinvestigationhasstarted.Wedecidedto reduceasmuchaspossiblethegeometriccomplexities
for a betterunderstandingof the flow features. Thereforewe considerthe flow in a rigid squaretank, assketchedin

Figure 1: Left: sketch of the experimentalset up. Wave gaugepositionsand possiblepressuresensorlocationsare
indicated. Dimensionsare in millimeters. Right: partial sideview of the experimentalset-up. The high speedvideo
camerais shown.

the left plot of figure 1. The tank is
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m long and � ��
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m wide andis filled with waterup to a height�

. Due to thegeometry, theflow insidethe tank is two-dimensionalin themain tankplane,unlessflow instabilitiesare
excited. A pure-sway is assumedasforcedmotionwith sinusoidallaw, ���������������� �!#" . Here � and ! aretheexcitation
amplitudeandperiod,respectively. Thetankwasequippedwith four wave gaugesplacedalongits lengthto measurethe
waterheightevolution during sloshingphenomena.Twelve pressuresensorswerelocatedalongthe vertical sidewalls
andthetankroof to predicttheslammingloadsactingon thestructure.Theexperimentalapparatushasbeendesignedto
vary theprobepositionsfrom run to run. In this way it is possibleto reconstructthepressuredistribution inducedon the
walls by their interactionwith thewaterflow. During thetestsflow visualizationswereperformedthroughlow andhigh
speeddigital videocameraswith samplingfrequency 23 Hz and4000Hz, respectively. Thevideocameraswereplaced
in front of the tank, asshown in the right photoof figure 1, andfocusedto minimize perspective errorsin the images.
Additional testvisualizationswith lateralviewshavebeenperformedto checkthetwo-dimensionalityof theflow. Figure
2 givesexperimental(photos)andnumerical(solid lines) snapshotsof the free surfacefor the casewith �$ �%�&
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. Here !0) is the linear naturalperiodof the tank. For the chosenparametersthis case
correspondsto thefinite waterdepthregime. Theresultsfit well with eachotherbut for a minor phaseshift. They show
theoccurrenceof largewaterriseup alongthesidewalls (topplots),waterimpactsagainstthewall with formationof air
cushion(left-bottomplot) andthedevelopmentof wavebreakingphenomena(right-bottomplot).

Both experimentallyandnumerically, a systematicparametricanalysishasbeencarriedout in termsof excitation
period,excitationamplitudeandfilling level of thetank.Theperiod ! hasbeenvariedbetween0.8 ! ) and1.4 ! ) andthe


