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• The original release from UC Berkeley, 
UCB/GT/81-02 (J Lysmer, Ostadan, F, 
Tabatabaie, M, Tajirian, F, Vahdani, S)

• SASSI2000, December 1999 (J Lysmer, 
Ostadan, Chin, C)

• Right, title and licensing of the program stays 
with the Regents of UC Berkeley and its 
authorized agents

HLW Seismic AnalysisSASSI
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HLW Seismic AnalysisSASSI-Site Response Analysis
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Site response analysis is 
based on:
•60 randomized profiles
•Randomized soil curves
•De-aggregated input 
motion (ARS or t.h.)
•Strain-compatible soil 
properties is used for SSI

Strain-Compatible Vs

HLW Seismic AnalysisSASSI-Site Response Analysis
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HLW Seismic AnalysisSASSI-Site Response Analysis

FIRS-Outcrop at the Depth of 40 ft
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Perform site response 
analysis using the FIRS 
outcrop motion as input

Strain-compatible soil 
properties from GMRS 
calculation, no further 
iteration

Obtain in-column motion 
for SASSI analysis

HLW Seismic AnalysisSASSI-Site Response Analysis
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HLW Seismic AnalysisSASSI-Structural Modeling

FLOOR EL 98                                                     
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HLW Seismic AnalysisSASSI-Structural Analysis

E-W Direction Transfer Functions. PTF Rev. 1B Model
Hard Rock Case. At Centers of Major Slabs
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HLW Seismic AnalysisSASSI-Structural Analysis

Transfer Function for Slab/Wall Joint C-6 
(XX-Direction)
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Typically 20-50 frequency 
points are used

The remaining solution is 
obtained from interpolation 
on TF

The interpolation is based 
on the two degree-of-
freedom system

HLW Seismic AnalysisSASSI-Frequency of Analysis
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Frequency cut off is 
selected based on the 
following:

Nyquist frequency
Frequency contents of 

input motion
SSI response 

characteristics
The cut off frequency can 

be reduced from upper 
bound, to medium, to lower 
bound soil profile

HLW Seismic AnalysisSASSI-Frequency Cut Off
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HLW Seismic AnalysisSASSI-Structural Analysis

Elevation  76.5. X-ZPA due to X-Shaking. Envelope of LB, BE and UB Results. RPP-WTP PT Model Rev. 1b.  6/27/2005
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• For detail stress analysis and design, seismic 
loads in terms of maximum acceleration at all 
nodal points were obtained.

• The acceleration responses were enveloped for 
3 soil cases and adjusted to take into account 
accidental torsional effects

• The maximum accelerations were subsequently 
applied as static load to a detailed static model 
of the structure for  load combination and 
design of each member

HLW Seismic AnalysisSASSI-Structural Analysis
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HLW Seismic AnalysisSASSI-Structural Analysis

DESIGN SHEAR at PTF -- (from Seismic Loads)
(Accidental Torsion removed)
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HLW Seismic AnalysisSASSI-Structural Analysis

111

Flow Chart for Calculating ISRS at a Node 
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HLW Seismic AnalysisSASSI-Structural Analysis

N-S Dir. ARS due to N-S Shaking. 
PT Rev.1B Model. At Node 14006, Center at El. 76.5'
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HLW Seismic AnalysisSASSI-Structural Analysis
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HLW Seismic AnalysisThrough Soil Structure-to-Structure Interaction

X due to X - ARS, 5% Damped, PT Building,  at Node 14672 (El. 77 ft), SASSI 4% Run
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HLW Seismic AnalysisSASSI-Program Layout
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HLW Seismic AnalysisSASSI
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HLW Seismic AnalysisLotung ¼ Model
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HLW Seismic AnalysisLotung ¼ Model
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HLW Seismic AnalysisSASSI
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Two methods implemented 
in SASI2000 for pile 
foundations:

One method computes 
the impedance function

The more complete 
method solves for the total 
SSI problem

HLW Seismic AnalysisSASSI-Pile Foundation
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HLW Seismic AnalysisSASSI
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HLW Seismic AnalysisSASSI
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HLW Seismic AnalysisSASSI
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HLW Seismic AnalysisSASSI
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Contents

• Incoherency Models
• Implementation in SASSI
• Modal Truncation
• Verification
• General Guidelines

HLW Seismic AnalysisSASSI Incohrency Analysis (SRSS)
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Abrahamson Model
(Empirical)

HLW Seismic AnalysisSASSI Incohrency Analysis (SRSS)
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Mita and Luco (1986)
(theoretical model)
Used for few published SSI solution

HLW Seismic AnalysisSASSI Incohrency Analysis (SRSS)
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HLW Seismic AnalysisSASSI-Subtraction Method
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HLW Seismic AnalysisSASSI Incohrency Analysis (SRSS)

Spatial modes, j = 1, m

SSI Equation of Motion

PSD of Structural Response
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HLW Seismic AnalysisSASSI Incohrency Analysis (SRSS)
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HLW Seismic AnalysisSASSI Incohrency Analysis (SRSS)-Program Layout
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Luco, J. E., and Mita, A. (1987) “Response of 
Circular Foundation to Spatially Random Ground 
Motion,” ASCE Journal of Engineering Mechanics, 
Vol. 113, No. 1, pp. 1-15, January.

Rigid massless circular foundation on uniform 
halfspace

HLW Seismic AnalysisSASSI Incohrency Analysis (SRSS)-Verification

Truncation Errors Using Limited Spatial Modal Solutions
Horizontal Transfer Functions. At Center of Rigid Massless Disk,  γ = 0.5
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Mita, A. and Luco J.E. (1986): 
“Response of Structures to 
Spatially Random Ground Motion,”
Proceedings of the Third U.S. 
Conference on Earthquake 
Engineering, Charlston, South 
Carolina.
Cylindrical Building on Uniform 
Halfspace

Horizontal Motions due to Horizontal Shaking. At Base-Center | Δ1 / UgH |
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HLW Seismic AnalysisSASSI Incohrency Analysis (SRSS)-Verification

Effects of Using Limited Spatial Modal Solutions. Mita-Luco Cylindrical Building
Horizontal Motions due to Horizontal Shaking. At Base-Center | Δ1 / UgH |. γ = 0.5
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Multi-Stick Model for a NPP

Effects of Using Limited Spatial Modal Solutions for Incoherent Motion Analysis
X-X Transfer Functions at Node 229 (CIS Outrigger), AP1000 Outrigger Model. 
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HLW Seismic AnalysisSASSI Incohrency Analysis (SRSS)-Verification

Effects of Using Limited Spatial Modal Solutions for Incoherent Motion Analysis
Y-Y Transfer Functions at Node 229 (CIS Outrigger), AP1000 Outrigger Model. 
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• EPRI (2007), Final Report: “Validation of 
CLASSI and SASSI to Treat Seismic Wave 
Incoherence in SSI Analysis of Nuclear Power 
Plant Structures, August.

• Ostadan, F., Deng. N. (2007), SASSI-SRSS 
Approach for SSI Analysis with Incoherent 
Ground Motions, Bechtel National, SF, CA.

HLW Seismic AnalysisSASSI Incohrency Analysis (SRSS)-Documentation
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• Additional rocking and torsional modes of 
vibrations

• Frequencies of analysis, 50-100
• User can decide on the number of spatial 

modes, 10 modes appear to be adequate, error 
can be estimated

• Incoherency is a 3D effect (no symmetry or 2D 
modeling)

• Effect of foundation flexibility for vertical 
analysis needs further evaluation

HLW Seismic AnalysisSASSI Incohrency Analysis (SRSS)-General Guidelines


