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Purpose of This'Presentation:

To show the application of the AA€Based probabiliStd
analysis framework to two case studies:

- DesigHreve] a deeply embedded SMR structure SSI ar
- Beyond BesHpvel a RCshearwabuilding fragility analys

To answer to key questions:

- Is Probabilistic SSI more conservainenoservativiean
Deterministic SSI for the sedesigHevelnalyses?

- How can be ASCE 4 recommendations on probabillisti
iIntegrated foeyond desigevelanalyses within the seismi
fragility calculations?

2016 ACS SASSI V3 with Options PRO awdd\N@3iEd,
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ASCEI4 6 RProbabilistiBite ResponserAnalysis
(PSRA)andrProbabilisticl 3Si/Analysis|(BSSI,

Based on thew ASCE €016 recommendations

- Probabilistic SSI analyses should be performed using :
30 LHS randomized simulations

- ForthedesigHevelapplicationprobablilisti8S| responses
should defindédrthe 80% neexceedance probab(htiP)

- Probabilistic modeling should minimally include:

- SEISMIC INPUT: GMRS/UHRS amplitude assume
randomlyaryingMethods 1 and 2).

- SOIL PROFILE: &=l D soill profiles

- STRUCTUREfectivestiffnesand dampings function:
of stress/strain level in different parts of structure.
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ASCE 46 Probabllistic SSI'Simulat@oncept
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ProbabilisticcSeismiecdnput Models
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Vsand D Soll Profile Probabilistic-Models
UsingMultiple-Segments Split
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Vs and D Soil Profile.Probabilistic Models
Two Variation Scale Models Based on Field
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ProbabilisticSoil Material Curve Models
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Probabilistic Structural Models; Effective Stiffnes:
Damping of Panels Dependent on Strain Leve
- KeffKelandDeffvariables shouddfined by uskareach/element groL

- Effectivetiffness ratiGeffKelastiand damping rafieff are modeled
asstatistically-dependemdom variabld$ey cabe considered
negatively correlgtexDeffdefined aaresponse functiofKeffKelastic
based oexperimental tests

T~
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ACS SASSI ProbabilisSRA and SSIA Steps

Three major steps are applied:

1)PREPARE SSI INPUUSINGACS SASSI PRabdules
generate statistical ensembles for Probabilistic SRA ant
Probabllistic SSI analysis suputiation®roEQUAKE

ProSITE

roSOlIandProHOUS

ProMOTIQRroSTRESS

2)PERFORM SSI ANALYSISNgACS SASShodulegun in
batch thensembleaf thesimulatedhput files to compute th
SSl responses (SJBETESOIL, HOUSE, ANALYS, MOTIK
RELDISRONLINEAR, STRESS

3)POSTPROCESS SSI RESPONSEBIACS SASSI PR(
moduleposiprocess statistically the ensemiihes 98I
response@roSRSIFroRESPONYSE
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Probabilistic/vs) Determinis8& Studly
For Deeply Embedded i SMR Gtructure

STIFENESS and
1 DAMPRING:
ProbKeffKel
Mean= 0:80;
_ & COW="10%
w00ft T i ProbDmearr 6%;
1 C.OW="30%
KeffKeland D
correlation).8
DetKeffKel= 1
DetD =/4%
b RRNEN Excavated /
Generic SMR Structure Soil
SMR size: 100 ft x 100 ft X 200 ft
Embedment: 140 ft 140 ft Embedmem
Mesh size: 10 ft X 10 ft X 10 ft SMR SSI Model
Number of Nodes: 2,580 (use FV method)
Interaction Nodes: 1,815
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Probabilistic:and Deterministic SoifProfile

Using Model 1
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DeterministicL(t,BBE, 0Bt
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Acceleration (g)

5% Damping ARS at Elevation O ft. - VVertical
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ProbabikstidHornizontal SRS [(Measnd 84%NEBR vs.
DeternmnisticL(L,BBE, UBat [El. 11703 (30fh above gro\
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ASCE/4 6 [ProbabiistiC SShBased Fiagilit
AnalysiscofA hoRiseShearwalBuildiing

Nucleabuildingnodelsplitin
nonlineapanelspone semi
automatically using ACS SASSI |

Selected Panels

Using'ACS/SASSIOption NON
theeffectiveistiffness andhdamp
IS automaticallyncomputeehfor e:
LHSpprobabilisticisimulation
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ProbabiksticcSSliAnalysisiRerformed dwice at R
Level(s)dor RandomandrCamposité: Variatic
Two probabilistic SSI analysis input sets are required for PSA investigations

1) All the randomness and the epistemic uncertainty variations to get the total variability (ﬁc)
2) All the randomness variations to get the randomness variability (3, .‘)

Computerepistemicauncertainty variability from Stepadiampi2ysidmsedmodel

Epistemitnecertainty

Probabilistic SSI Analysi iabili
robabilistic nalysis Variability

i \ Stiffness

Option PRO and NON
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i A ;fonrllgmcs
Steps 1 and 2 Computecconfidenchased INTERVAL

Probability ofrFailure estimates

2016 COPYRIGHT GHIOCEL PREDICTIVE TECHNOLOGIES, INC. ALL RIGHT RESERVED.



R@@kHdamaird Curvesi

SEISMIC HAZARD ANNUAL PROBA
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Simulated SoH ProfilesrforRandom andiCom
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Random BBC Variations for Nonlinear Wall F

Panel 17

Random Composite

Panel 25

BBC Variations:

Mean = Wood 1990 shear capacity
Randont.0.v=15%
Composite.0.v=33.5%
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