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Part 3: Presentation Content:

1. Main Software Toolboxes and FE Modeling Basics 

2. Main Software Modular Configuration

3. User Interface (UI) Input Dialog for Selecting Analysis Options for SSI Modules

4. Description of SSI Response Text Files and Frames (for Animations)

5. Main UI Menus for Model Inputs, Performing SSI Analysis and Plotting Results

6. UI General Commands

7. UI Commands for Generating and Checking FE Models

8. Batch Run Mode Commands for SSI Modules and Auxiliary Programs

9. Post-Processing Using UI Plotting Commands and  Binary Databases

10. Automatic Post-Processing Using Multilevel UI Command Macros

11. Section-Cuts Capabilities for Shell and Solid Elements 

12. UI Parametric Language Commands for Building SSI FE Models

13. Brief Review of Demo Contents 

14. Verification and Validation
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1. Main Software Toolboxes 
and FE Modeling Basics 
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and UPLIFT

Option RVT-SIM (Random Vibration SSI)

ACS SASSI NQA V4.3 Toolboxes

Option 

UPLIFT

ACS SASSI NQA
Option 

RVT-SIM

Option UPLIFT (Foundation Uplift)



1) Main Software. Include advance pre-post processing, nonlinear 

soil modeling, motion incoherency, others. Plus, includes seismic 

motion simulation and site response capabilities.

2) Option A-AA. Integration with ANSYS. The ANSYS structure FE 

models can be used directly for the 1st step of the overall SSI 

analysis (Option AA, AA-R), and/or in the 2ndstep for the detailed 

stress analysis using the SSI responses as input BCs (Option A)

3) Option NON. Nonlinear structure, applicable to concrete 

structures and base-isolation using iterative scheme (ASCE 4-16, 

ACI-318, and JEAC 4601-2015).  

4) Option PRO. Probabilistic SRA and SSI analyses (ASCE  4-16 

Sections 2 and 5.5, and RG 1.208 E)

5) Option RVT-SIM. No input time histories are required.

2021 ACS SASSI V4 Software Toolboxes
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(Ghiocel et. al., 2013, SMIRT22)

ACS SASSI Main Software Modeling for Linearized SSI 

Analysis (Optionally with Nonlinear Soil)

Nonlinear soil 

solid elements

MHI US-APWR

ACS SASSI MODEL 
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ACS SASSI V4 Finite Element Library

The FE library allows the use of the following linear element types:

3D solid elements type  SOLID 

3D beam elements type  BEAMS 

3D plate / thin shell elements type  SHELL

3D plate / thick shell elements type  TSHELL

2D plane strain elements type  PLANE

3D spring elements type  SPRING

3D stiffness/mass generalized elements type  GENERAL (SE)

3D highly viscous damper elements type  HVD

The excavated soil is modeled using the following element types:

SOLID for 3D FEM

PLANE for 2D FEM
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Element Group Names

Element Node Degrees of Freedom (Dofs)
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New 3D HVD Elements Simulate BCS Isolators
Spring Stiffness

HVD Stiffness

3D Springs 

3D HV Dampers

(Kostarev et. al., 2018)
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3-Node HVD Element is Based on 4-Parameter 

Maxwell Model (K1, B1, K2, B2)
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Hysteretic Model (Frequency-Independent); Soil, Structure & LRB, FPB

Viscous Model (Frequency-Dependent); HVD

Complex Linearized Hysteretic and Viscous Models 

Damping (Imaginary Part)

(Not mentioned in ASCE 4-16) 
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2. Main Software Modular 
Configuration
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1. EQUAKE ïGenerates Spectrum Compatible Control Motion

2. SOIL ïCompute Equivalent Soil Properties and Free-Field Motions

3. SITE ïCompute Site Layering Behavior Under Different Wave Types

4. POINT ïCompute Soil Layering Flexibilities Under Point Loads 

5. FORCE ïDefine Nodal Loads (Forces and Moments)

6. HOUSE ïDefines the Structure and Near-Field Soil and Incoherence

7. ANALYS ïCompute Impedances & Solves SSI Problem (ATF solution)

8. MOTION ïComputes Accelerations, RS in Structure/Near-Soil

9. RELDISP  - Computes Relative Displacements

10. STRESS ïComputes Stresses/Strains in Structure and Near-Soil

11. COMBIN ïCombine ANALYS Solutions with Different Frequencies
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ACS SASSI Main Software SSI Modules
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ACS SASSI V4.3.2 Modular Configuration
(w/o Advanced Options than A-AA and NON Simple)

CNDS_MTX_INTERP

For FVROM, FVROM-INT:
IMP_EXCVxxx, IMP_EXCVF
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MAIN Software: 1) EQUAKE, 2) SOIL, 3) SITE, 4) POINT, 5) FORCE, 6) 

HOUSE, 7) ANALYS, 8) MOTION, 9) RELDISP, 10) STRESS, 11) COMBIN, 12) 

CDNS_MTX_INTERP only for FVROM-INT approach 

Option A-AA: 1) LOADGEN,2) SSI2ANSYS, 3) PRE_SE, 4) ans_frs2file8 (plus 

ANSYS macros) 

Option UPLIFT: 1) UPLIFT_3DFEM, 2) UPLIFT_JEAC_4601_2015, 3) 

GLOBAL_IMP

Option NON: 1) NONLINEAR, 2) Section_Cuts_for_BBC, 3) 

BBC_JEAC_4601_ACI_318, 4) Create_Flange_Materials, 

5) COMB_Shear_Bend

Option RVT-SIM: 1) RVT

Option PRO: 1)ProEQUAKE, 2)ProSOIL, 3)ProSITE, 4)ProHOUSE, 

5)ProMOTION, 6)ProSTRESS, 7)ProNON, 8)ProSRSSand 10)ProRESPONSE, plus 

auxiliary modules 11)SITEPro, 12)Check_SITE_Output& 13)Write_SITE_Output

ACS SASSI V4.3.2 with Options Includes 38 SSI Modules 

(Plus GUI Shell, and 6 DOS Auxiliary Programs)



3. User Interface (UI) Input Dialog 
for Selecting Analysis Options    

for SSI Modules
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Is based on modified Wiener-Levy 

and Abrahamson algorithms 

EQUAKE Spectrum Compatible 

Accelerograms are assumed 

to be Independent or Correlated 

Uses phasing 

from real 

records

Includes non-stationary correlation between X and Y components

Simulation of Input Control Motion (EQUAKE)
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EQUAKE Module Capabilities ðFirm Soil Site 

WITHOUT SEED RECORDS WITH SEED RECORDS
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EQUAKE Module Capabilities ðRock Soil Site 

WITHOUT SEED RECORDS WITH SEED RECORDS
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ACS SASSI V4 EQUAKE module includes the Fourier zero-padding 

interpolation for acceleration histories for computing the response 

spectra in the high-frequency range.  ASCE 43-19 requirement.

Fourier Interpolation (FZPI) for High-Frequency

ROCK SITE
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Computing High-Frequency RS Using Fourier 

Zero-Padding Interpolation (FZPI) Example

ROCK SITE
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Site Response Via SHAKE Methodology (SOIL)

Equivalent Soil Properties and Motions are computed 

assuming Vertically Propagating S and P Waves 

Use international or British unit systems
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Nonlinear soil material curve database; 

Shear modulus and damping ration as 

functions of soil shear strain

User can add edit, delete,

and included new curves
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Input Acceleration Time History

Initial Soil Layering Properties

Final Soil Layering Properties

Computation of Equivalent Soil Properties

SOIL Module 

(based on SHAKE approach)

Computes Equivalent Soil 

Properties Using 

Seed-Idriss Equivalent

Linear Model

2021 Copyright of Ghiocel Predictive Technologies, Inc.. All Rights Reserved. 5-Day ACS SASSI Introductory Training 
Notes 25



SOIL Module Including DEEPSOIL Option

2019 Copyright of Ghiocel Predictive Technologies, Inc., All Right Reserved. 26

Nonlinear Site Response

in time domain using

same theory as DEEPSOIL

26
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SOIL-NON DEEPSOIL vs. SOIL SHAKE Methods
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Equivalent-Linear vs. Nonlinear Site

Surface 100 ft depth
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Selection of Seismic Wave Environment (SITE)

SITE Module 

Compute Site Response

Assuming A Selected

Seismic Environment 

Including SV, P and R- or

SH and L- wave

Combination  


