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Purpose of Presentation:
To investiga&S| effects for a NI complex founded on pile

Both floating piles (Case A) anebpaakg piles (Case B) at
considered.

Investigate the effects of

- Floating piles (Case A) vs.-peakng piles (Case B)

- Motion spatial variation effects (incoherency and incline
- Local nonlinear soil behaviour in the vicinity of piles.

Used/the ACS SASSI 4l software
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1. Application of SASSI Methodolo

- Nonlinear Soil Behavior:in Vicinity of Foundatic
- Excavated Soil Modeling (Mesh'and Interactiol
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Improving SASSI:Modeling By Including F
Foundation Adjacent Solil ‘Hysteretic Beha

“Standard” SASSI Modeling

Include monlinear! soilis
elements forithe adjac
soilmeanfoundation:=pil

A

‘1 /////‘/_ //‘
~
v

Typically, SSI model uses in the vicinity of
foundation iterated strain-compatible soil
layer properties computed using iterative
1D wave propagation equivalent-linear
approach, EQL via SHAKE methodology.
SSI effects on soil behavior are neglected.

l‘.‘ t —

‘ SSI Effects

‘Improved” SASSI Modeling

Iterative EQL

SSI model uses in the vicinity of
foundation iterated strain-compatible soil
layer properties computed using iterative
3D SASSI equivalent-linear approach to
capture SSI| effects, EQL via fast
SASSI iterations.
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Transition Mesh Zone'ls Needed to Connec
Foundation Mesh with Excavation Mesh

Excavation Regular mesh excavated soil FE moc
capture accurately the-imeguency
wave scattering effects and also enst

Backfill Soil

more efficient SSI runs (less inter. no
Seecconclusions/ef theBrookhaven
In-Situ Soil | | National ALabeReport BRIR434 hby
USNRCG BNLoConsultantse(Nie &t713).,

In-Situ Soil |

AH DO

Excavation mesh shoul
be a regular, structured
mesh to provide accurate
wave scattering results, ant
also use MSM approach!
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2. RB_.Complex.on Pile Foundatio
Sensitivity-Study

- Floating Pile (FP) vs. Peak Bearing Pile (PBP)
- Coherentvs. Incoherent Seismic /Input Motions
- Nonlinear vs. Linear Soil. Behavior in Vicinity of
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SSI'Maodeling of RB: Complex on Pile Foundz

RB ComplexoniPiles
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Excavatechsoil-has amuchrlarger
horizontal sizesthanivertical size.
EfficientMSMasoapplicable.

Pile Foundation
(about’500ipites)
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RB ComplexiRileFoundationiModeling

Thesoil FErmesh isirefined iand unstructured betwdren pistould b
coarser and regudathe mesh boundaries were connected to the
excavated soil meBkcavatedhsoil FEsmesh/shauld:-bea regular rr
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This pile foundatiorBASSImodellingprovidesa high numericaéfficiencyMSMis
applicablérheSSImodebfabou250000nodesvasrunona 2565BRAMPCunder
MSWindovitOinabou20hourdor100SSifrequencigsv/ACSSASSV4 software)
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OthersSSIMadeling Aspects

FoundatiorBasemaConnectiowith Piles

TheRBcomplekasemais assumeavithnoembedmermndsittingonly
ontheconcretgiles It wasassumedhatthe basematvasnotdirectly
transmittingnyloadpressuremthesurroundingpil

This SSI modellingvoidson purposencludinghe potentiabasemat
contributioimtheoveralpilefoundatioimpedance

NonlineaSoil Behavioum Vicinityof Piles

A highlyefficienglobalocalSSlanalysisvasusedbasedon computing
iterativelthe SSiresponséortheequivaledinearizedystemn complex
frequencynd,then foreachsoilelementhelocalnonlineasoilbehaviour
iIntimedomairiorthesimultaneous, Y andZ inputs

TheoctahedrahearstraifromcomputetbreachinputdirectioiX, Y and
Zwerecombinefeforeonsiderinipenonlineanehaviountimedomain
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BasemaCorner ISRWithandWithout Piles
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HighElevation 1S ISRM8IithandWithout Piles

REBC Model — ARS (Node 12710)
Direction Y at High Elev. in IS (-23.8672, 60.1442, 111.65)

RBC Model - ARS (Node 12710)

Direction Z at High Elev. in IS (-23.8672, 60.1442, 111.65)
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