LIMITTATIONFOH T HE RMISSASSIARPROAC
APRLICATION TOISEISMIC\SSIYANALY <
OF NUCLEAR STRUCTURES

Dr. Dan MGhiocel

Email: dan.ghiocel@ghieodl.com ..
Phone: 586410379

GhiocePredictive Technologies ,,,.HQMM
http://www.ghioteth.com

DOE/NRC Natural Phenomena Hazards Meet
US NRC Headquarters, Rockville, MD
October 224, 2018

2018 COPYRIGHTIGHIOCEL PREDICTIVE TECHNOLOGIES RING: HDOEINRC NPE-Me&iXid Oct 23

1



Purpose of This/Presentation:

The RVT SASSI approach as currently implemented is
SASSI versions has the apparent advantage that comp
seismic responses of the SSI system using directly the
response spectra (GRS) input without the need of deve
spectrum compatible input acceleration time histories.

The presentation discusses the theoretical basis of the
SASSI approach and explains why this approach can fe
provide reasonably accurate results for seismic SSI anc

Case studies include surface and embedded RB model
deeply embedded SMR founded on rock and soil sites.
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RVTSSASSIpApproach fersSeismiciSSlIAna

The RVT based approach uses frequency domain convolution co
(no need to use tHnstories) assuming a Gaussian sezismic iInput

2 2
S, (¥)=|Hsa(¥) [Ho(¥) S, (¥) or Sy (W) =[H, (W)|"S, (W)

ISRS Responses: Other SSI Responses:
XPSD = H2SSIX * H2SDOF * GPSD XPSD = H2SSIX * GP

The RV-based approaches include several options relai&lRR e
transformatiomhese options are related to the stochastic approxin
the maximum SSI response over a time period T, i.e. during the €
Intense motion time interval.

The maximum SSI response can be expressed using peak factor
applied to the response motion standard deviation (RMS). These
depend on the duration T, the meatrassmg rate of the motion anc
probability | evel associated
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RVITSSASSIrApproach for 1ISRS)Respons

RVT Approach Flowchart: | computessl
Response TF
RS-PSD " R5-PSD
Seismic GRS Compute Compute SSI Compute SSI
Input * Seismic GPSD » Response PSD *Respnnse ARS
SDOF Transfer Functions:
W + 2i wx,w .
H =40 00 Absolute Accelerations (ARSD
R T FET ARSD)
w . .
H = 4 \ Relative Velocities (WAESSD)
o= 0z W)+ zimg,
Ho(W) = ¢ . Relative Displacements (RRSD
0 (WS-WZ)+2iWOXO elative Displacements ¢ )
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Maximuns SSlcResporse:Based 'onRViTi¢sol

><max — psx
=gs,
1) I\/IKaLHUnruH<ana stochastic model-(MIK (1978, 1981)

1/2
Please note that this not the mean

p= e. 2|n$ #%OI{](P)OU peak factor, since it provides maximum

peak factor for any given NEP P

2) A Davenport (AD) (1964) forlpeaKdJreghlaﬁL%O) for g

0.5772
P =2IninaT) + J2In(,T) 17 \/2In/7T [13+ 2In(nT))32J

3) A'Davenport ModifieddKiDesghra(ADBDK)/ (198051981

é max(2.1,2 p .0< d @.1 E
I —

nT 5(1.63°% 03§ ,T 01<deec 9 FL
~ 0 2
:, n,T :0.69¢ d ¥
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Basic/Assumpiions fori(leine &Y TsSolution

1) It is based on the assumption that the seismic ground motior
Gaussian stationary stochastic process.

This assumption might not be true if higBlgnos s1 an N seec
used to generate the desagns input time histories. More generally, rea
earthquake motion are not Gaussian.

If theGaussianigspect is ignored, the-B&3ed approach application
becomes quite arbitrary, with results based evnyaassdick, and
without a sound theoretical basis.

2) The ASCE14% referenced RVT SASSI approach does not incl
the crossorrelations between the SSI response motions at diffe
locations and between X, Y and Z components.

Inapplicable to multiple support time domain analysis of secondary sy
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EarliersStudies:) EPEPRIARL000NRE& 2)RB St

EPRIFARLO00 Ni-StickdModel PWR-RBStick-Model

118 18 151

|
145 45

Casel15SoiliSite-(BE SoilkandbRandon: Sail))Vs= 1,000 fps
Case’ 22 RaockiSite (BE :SoikanthRandom Saoil))Vs+= 6,000 fps

Ghiocel an@rigoriuSMIRT22, 2013
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RV T ApproachsvsHEHS) (30 )RfarkRoclo SiEan ISR S
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Displacement Method -- EPR| AP1000 Stick Model
5% Damping ARS for Mean of 30 Simulations at Basemat Center (Node 1)
Direction Z Rock Site (mean of Vs = 6000 fps)
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Displacement Method -- EPRI AP1000 Stick Model
5% Damping ARS for Mean of 30 Simulations at Top of ASB (Node 18)
Direction Z Rock Site (mean of Vs = 6000 fps)
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