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ACS SASSI V.3.0 Flexible Volume MethodsACS SASSI V.3.0 Flexible Volume Methods
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Excavated Soil Motion (Wave Scattering Effects) Using FV MethodsExcavated Soil Motion (Wave Scattering Effects) Using FV Methods

Flexible VolumeFlexible Volume
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Flexible Interface Flexible Interface -- FSINFSIN Flexible Interface Flexible Interface -- EVBNEVBN
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Complete SSI Analysis Using RB Complex SSI ModelComplete SSI Analysis Using RB Complex SSI Model
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CrossCross--Shaped Excavation Cavity Study (180 ft x 180 ft x 50ft)Shaped Excavation Cavity Study (180 ft x 180 ft x 50ft)
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FIFI--EVBN(MSM) vs. FFV vs. FV Methods: Horizontal ATF EVBN(MSM) vs. FFV vs. FV Methods: Horizontal ATF 
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FIFI--EVN(MSM) vs. FFV vs. FV Methods: EVN(MSM) vs. FFV vs. FV Methods: VertocalVertocal ATF ATF 
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Recently Implemented Fast FV (FFV) MethodRecently Implemented Fast FV (FFV) Method

Fast FV methods include 

additional interaction nodes 

Internal Nodes
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additional interaction nodes 

selected from the excavated 

soil internal nodes

Excavated Soil Interaction Nodes 

Configuration for MSM



Deeply Embedded Excavation ModelsDeeply Embedded Excavation Models
Excavated SoilExcavated Soil

UniformUniform

SoilSoil

AA
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MasslessMassless Foundation Deeply Embedded ModelFoundation Deeply Embedded Model

FFV Skip 2
10

2014 COPYRIGHT OF GP TECHNOLOGIES - PRESENTATION NOTES, TOKYO CONVENTION CENTER, MARCH 24-25, 2014



Excavation vs. Excavation vs. MasslessMassless Foundation Models for Uniform SoilFoundation Models for Uniform Soil
Excavation Cavity Model Massless Foundation

FoundationFoundation

LevelLevel

Surface Input(L1)

Foundation Input (L31) 

Surface Input (L1)

HORIZONTALHORIZONTAL
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Excavation vs. Excavation vs. MasslessMassless Foundation Models for Uniform SoilFoundation Models for Uniform Soil

Surface Input (L1)

Foundation Input (L31)

Outcrop Input (L13)

Excavation Cavity Model Massless Foundation 

FoundationFoundation

LevelLevel

VERTICALVERTICAL

12

2014 COPYRIGHT OF GP TECHNOLOGIES - PRESENTATION NOTES, TOKYO CONVENTION CENTER, MARCH 24-25, 2014

SurfaceSurface

Level Level 



Outcrop Input (L13) Foundation Input (L31)

Outcrop Input (L13)

Excavation Cavity Model Massless Foundation Model

FoundationFoundation

LevelLevel

HORIZONTALHORIZONTAL

Excavation vs. Excavation vs. MasslessMassless Foundation for NonFoundation for Non--Uniform SoilUniform Soil
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Excavation vs. Excavation vs. MasslessMassless Foundation for NonFoundation for Non--Uniform SoilUniform Soil
Excavation Cavity Model Massless Foundation

FoundationFoundation

LevelLevel

VERTICALVERTICAL

Outcrop Input (L13) Foundation Input (L31)

Outcrop Input (L13)

14

2014 COPYRIGHT OF GP TECHNOLOGIES - PRESENTATION NOTES, TOKYO CONVENTION CENTER, MARCH 24-25, 2014

SurfaceSurface

LevelLevel



ACS SASSI Version 3.0 Fast Nonlinear Analysis ACS SASSI Version 3.0 Fast Nonlinear Analysis 

Capability in Complex Frequency (Option Non)Capability in Complex Frequency (Option Non)

This capability is a novel nonlinear SSI approach for modeling of 

nonlinear hysteretic behaviors of reinforced concrete structures in 

the complex frequency domain. 

The new approach can be used to perform fast and accurate 
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The new approach can be used to perform fast and accurate 

nonlinear SSI analyses, including sophisticated nonlinear 

hysteretic models, at a small fraction of the runtime of a time 

domain nonlinear SSI analysis. 

Initially the new approach will be limited to low-rise shearwall

structures with planar walls (no curved walls)



EquivalentEquivalent--Linear System in Complex FrequencyLinear System in Complex Frequency

Based on the up-to-date literature, the nonlinear behavior of dynamic 

structural systems can be captured only by nonlinear time history analyses. 

Only simple equivalent linear (EQL) approaches were applied in frequency 

domain. As a result of the EQL model time invariant behavior, the SSI 

response could be either over or under estimated at different time moments. 

Linear Hysteretic ModelLinear Hysteretic Model NonNon--Linear Hysteretic ModelLinear Hysteretic Model
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Frequency Domain                                        Time Domain 

(Time-Invariant System)                          (Time-Dependent System)

(Frequency-Invariant)                                (Frequency-Dependent)
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Energy LossEnergy Loss

Strain EnergyStrain Energy

( )* 2 21 2 2 1
R

D D iβ β β= − + −

In time domain, using Fourier duality:

real part         imag part

Using Fourier duality linear (nonlinear)  

time response can be mapped in a 

complex frequency response and vice-

versa.
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Shear Wall Shear Model Hysteresis Loop in 3D ( Scale =0.2 )

Sample 2 Orig.

Sample 2 [real(K1)+j*imag(K2)]

Nonlinear Hysteretic Models in Time and Frequency Nonlinear Hysteretic Models in Time and Frequency 

Nonlinear Time

Nonlinear Frequency

To map a linear system response time history we need a linear (frequency-

independent) hysteretic model.  

To map a nonlinear system response time history we need a nonlinear 

(frequency-dependent) hysteretic model.
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Nonlinear Hysteretic Model in Complex FrequencyNonlinear Hysteretic Model in Complex Frequency

Nonlinear Time

Nonlinear Frequency

Nonlinear Time

Nonlinear Frequency
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Nonlinear Time

Nonlinear Frequency



FrequencyFrequency--Dependent Dependent LinearizedLinearized Hysteretic Models Hysteretic Models 

in Complex Frequency:  in Complex Frequency:  KauselKausel--AssimakiAssimaki ModelModel

Time ResponseTime Response Hysteretic LoopsHysteretic Loops

Kausel, E. and Assimaki, D. ,2002
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FrequencyFrequency--Dependent Hysteretic Model ResultsDependent Hysteretic Model Results

Kwak, D.Y.K., Jeong, C.G., Park, D. and Park, S. ,2008

21
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REMARK: Kausel and Assimaki (2002) and Yoshida et al. (2002) implementations 

lacked in the compatibility between the frequency and the time domain representations.



Nonlinear Plasticity FEA Models: ANACAP Model Nonlinear Plasticity FEA Models: ANACAP Model 

Nonlinear FEA results not fully in Nonlinear FEA results not fully in 

NUREG/CR-6925, BNL-NUREG-77370, 2006
22
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Nonlinear FEA results not fully in Nonlinear FEA results not fully in 

agreement with the experimental agreement with the experimental 

data from data from shearwallshearwall tests…..tests…..



Computational Steps:

• For the initial iteration, perform a linear SSI analysis using the elastic 
properties for the selected shearwall panels

• Compute the reinforced concrete shearwall panel behavior in time 
domain and frequency domain using the hysteretic model associated 

Nonlinear SSI Analysis in Complex Frequency:Nonlinear SSI Analysis in Complex Frequency:

domain and frequency domain using the hysteretic model associated 
to each selected panel

• Perform a new SSI analysis iteration using a fast SSI reanalysis 
(restart analysis) in the complex frequency domain using the 
hysteretic models computed in Step 2 for all selected panels

• Check convergence of the nonlinear SSI response after new SSI 
iteration, and go back to Step 2 if the convergence was not achieved. 
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ChenChen--Mertz Hysteretic Model for LowMertz Hysteretic Model for Low--Rise Rise ShearwallsShearwalls

Cheng and Mertz, 1989
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Nuclear Nuclear ShearwallShearwall Building on A Rock SiteBuilding on A Rock Site

External Walls Internal Walls
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Transverse External Walls Transverse Internal Walls



ShearwallShearwall Back Bone Curves (BBC) for All Back Bone Curves (BBC) for All ShearwallsShearwalls

A number of 36 wall panels were modeled for nonlinear SSI analysis. 

For each BBC were determined based on ASCE 41-2006 and ASCE 43-05. 

Focus of the weak story (results shown for the panels  #19 and 23)

26
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Nonlinear SSI Analysis Convergence (Per Panel and Global) Nonlinear SSI Analysis Convergence (Per Panel and Global) 

0.30g ZPGA0.30g ZPGA 0.70g ZPGA0.70g ZPGA
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0.30g ZPGA0.30g ZPGA

Nonlinear SSI Analysis Iteration History for Panel # 19 Nonlinear SSI Analysis Iteration History for Panel # 19 

Story Drift

0.70g ZPGA0.70g ZPGA
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Stiffness

Damping



0.30g ZPGA0.30g ZPGA

Panel #23 Comparative Linear and Nonlinear Story DriftsPanel #23 Comparative Linear and Nonlinear Story Drifts
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0.70g ZPGA0.70g ZPGA



Panel #23 Hysteretic Loops for 1Panel #23 Hysteretic Loops for 1stst and Final Iterations and Final Iterations 

0.30g ZPGA0.30g ZPGA
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0.70g ZPGA0.70g ZPGA



0.30g ZPGA0.30g ZPGA

Panel #23: FrequencyPanel #23: Frequency--Dependent Stiffness and DampingDependent Stiffness and Damping

StiffnessStiffness DampingDamping
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0.70g ZPGA0.70g ZPGA

StiffnessStiffness DampingDamping



0.30g ZPGA0.30g ZPGA

Panel #23: Amplitude Fourier of Story Drifts and Shear ForcesPanel #23: Amplitude Fourier of Story Drifts and Shear Forces

Story Drift Fourier AmplitudeStory Drift Fourier Amplitude Shear Force Fourier AmplitudeShear Force Fourier Amplitude
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0.70g ZPGA0.70g ZPGA

Story Drift Fourier AmplitudeStory Drift Fourier Amplitude Shear Force Fourier AmplitudeShear Force Fourier Amplitude



ASCE 43ASCE 43--05 Inelastic Reduction Factors for Different Damage States05 Inelastic Reduction Factors for Different Damage States
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Nonlinear SSI and ASCE 43Nonlinear SSI and ASCE 43--05 Inelastic Reduction Factors05 Inelastic Reduction Factors

ASCE 43      ASCE 43      CalcsCalcs ASCE 43      ASCE 43      CalcsCalcs

0.30g ZPGA Design Level (LS0.30g ZPGA Design Level (LS--D) D) 0.70g ZPGA Review Level (LS0.70g ZPGA Review Level (LS--A)A)
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Large ductility demands



Nonlinear SSI and ASCE 43Nonlinear SSI and ASCE 43--05 Inelastic Reduction Factors05 Inelastic Reduction Factors

0.30g ZPGA0.30g ZPGA Nonlinear SSINonlinear SSI

ASCE 43ASCE 43--05 05 

(Full and Reduce Stiffness)(Full and Reduce Stiffness)

Nonlinear SSINonlinear SSI

ASCE 43ASCE 43--05 (Full and 05 (Full and 

Reduce Stiffness)Reduce Stiffness)
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0.70g ZPGA0.70g ZPGA

Nonlinear SSINonlinear SSI

ASCE 43ASCE 43--05 05 

(Full and Reduce Stiffness)(Full and Reduce Stiffness)

Nonlinear SSINonlinear SSI

ASCE 43ASCE 43--05 (Full and 05 (Full and 

Reduce Stiffness)Reduce Stiffness)



Concluding RemarksConcluding Remarks

• Nonlinear SSI analysis in complex frequency domain is a very 

promising engineering approach. It is at least 500 -1000 times 

faster than nonlinear SSI analysis in time domain. 

• It provides results consistent with the ASCE 43-05 

recommendations.

• Nonlinear SSI analysis in complex frequency is much more • Nonlinear SSI analysis in complex frequency is much more 

robust that nonlinear SSI analysis in time domain that is much 

more sensitive, especially for higher frequencies. 
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ACS SASSI V.3.0 SUBMODELER for FE Model ACS SASSI V.3.0 SUBMODELER for FE Model 

Checking and Improving Its Numerical ConditionChecking and Improving Its Numerical Condition

The SUBMODELER provides a new GUI module for generating and 

checking SSI models and also improving their numerical 

conditioning.

New commands:

2014 COPYRIGHT OF GP 
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New commands:

FIXROT, FIXSHELL, FIXSOLID, FIXSPRING

INTGEN, SOILMERGE, EXCAV, EXTRACTEXCAV



FIXROT to automatically add the needed soft rotational springs to 

improve numerical conditioning for detailed flat shell models (for 

the Kirckhoff plate element the drilling degree of freedom has no 

stiffness associated with it, and therefore could produce poorly 

conditioned or unstable numerical models), FIXROT,<Stiff>. 

Example code:

* Code to Fix rotations on a model.
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* Code to Fix rotations on a model.

Actm,1

Inp, Example_Model.pre

* Add soft springs with overall stiffness 10 to oblique shell nodes;

FixRot,10



INTGEN to generate automatically interaction nodes for different 

substructuring approaches FV, FI-FSIN (SM), FI-EVBN (MSM) and Fast FV.

INTGEN,<type> to generate the interaction nodes based on the selected SSI 

substructuringapproach. The excavation volume must be explicitly defined by 

the ETYPE command for options 1-3.

If the ETYPE is left to default values, this command will not work.

<type> :Type of iteration node generation
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<type> :Type of iteration node generation

= 1 for Embedded Foundation - Flexible Volume (FV)

= 2 for Embedded Foundation - Flexible Interface with Excavation Volume 

Boundary Nodes, denoted FI-EVBN or Modified Subtraction Method (MSM)

= 3 for Embedded Foundation - Flexible Interface with Foundation-Soil 

Interface Nodes, denoted FI-FSIN or Subtraction Method (SM)

= 4 for Surface Foundation (interaction nodes are only at the ground surface 

level)



HINGED checks model to find all hinged connections between 

solids and shell and beams and beams and shells. These 

hinged connections could be potentially indicate incorrect FE 

modeling,since the node rotations from beams and shells are 

not transmitted to solids at the common nodes, and the node 

rotations from beams are not transmitted the in-plane shell 

rotations at the common nodes (the drilling dof equations rotations at the common nodes (the drilling dof equations 

have no stiffness terms by default)

40
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The SOILMERGE command takes 2 models  in memory and merges the 

models together. This command will be used to combine models from 

ANSYS(r) most of the time but the 2 models can come from any location.   

Example code to merge an excavation model to a structural model.

Actm,1

Convert,ansys,struct.cdb,32.2

* Adjust Model before the merge* Adjust Model before the merge

Actm,2

Convert, ansys,Soil.cdb,32.2

* Adjust Model before merge so that the excavation to have elements 

of type o2

etypegen,2

Actm,3

MergeSoil,1,2,1,,,,mappingfile.txt

41
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EXCAV command creates an excavation model for a model 

that doesn't have an excavation 

Example code

* Code create an excavation from a model.

Actm,1

INP, Example_model.pre

EXCAV,2EXCAV,2

ACTM,2

* Writing for example purposes

Write, Example_Excavation.pre

42

2014 COPYRIGHT OF GP TECHNOLOGIES -

PRESENTATION NOTES, TOKYO 

CONVENTION CENTER, MARCH 24-25, 2014



EXTRACTEXCAV command copies excavation elements from the 

current model to the model specified by the user. The original model is 

not changed.

Example of code to extract excavation elements from a SSI model.

Actm,1

INP, Example_model.pre

*Create excavation model in Model 2

Extractexcav,2Extractexcav,2

Actm,2

*Showing the Excavation is in model 2 by writing the model to .pre 

Write, Example_Excavation.pre

43
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SSSI Effects for Buildings in Dense Urban AreasSSSI Effects for Buildings in Dense Urban Areas

Study for evaluating the SSI and SSSI effects for neighboring 

structures in dense urban areas including the effects of incoherency.  

Subway Station (SS)   

Multistory Building

(MB)
Church   

44
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Seismic SSI Analysis InputsSeismic SSI Analysis Inputs
Seismic Input Motion at Ground Surface:

Soil Layering:

Design Spectrum (0.25g) Simulated Acceleration Input (0.25g)

Incoherent Motion:  2005 Abrahamson coherency model, with wave passage Va=1,300m/s 

Deep soft soil deposit, 

Vs = 260…..450m/s

45
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SSI Effects on ISRS for Multistory Building and ChurchSSI Effects on ISRS for Multistory Building and Church

XTransverse Longitudinal

Multistory Bldg.Multistory Bldg.

Transverse Longitudinal

Church Bldg.Church Bldg.

46

2014 COPYRIGHT OF GP TECHNOLOGIES -

PRESENTATION NOTES, TOKYO 

CONVENTION CENTER, MARCH 24-25, 2014



Axial Forces Bending Moment

SSI Effects on Multistory Building Forces in Columns and WallsSSI Effects on Multistory Building Forces in Columns and Walls

Corner ColumnCorner Column

In-Plane  Normal

Stress

In-Plane Shear

Stress

Edge WallEdge Wall
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Two Different Layout Scenarios for SSSI Models Two Different Layout Scenarios for SSSI Models 

SSSI Model 2
(Parallel MB and SS)

SSSI Model 3
(Perpendicular MB and SS)

48
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SSSI Effects on ISRS and ZPA for Multistory BuildingSSSI Effects on ISRS and ZPA for Multistory Building

Transverse Longitudinal

ISRSISRS

Transverse Longitudinal

ZPAZPA
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SSSI Effects on Structural Forces/Stresses in MB and SSSSSI Effects on Structural Forces/Stresses in MB and SS

In-Plane Shear Column Bending

Moment

Multistory Bldg.Multistory Bldg.

In-Plane Shear

Stress
In-Plane Normal

Stress

Subway StationSubway Station

50
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Column 2

Column 4

SSSI Response Location for MBSSSI Response Location for MB

51
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Incoherent SSSI Effects on Horizontal ISRS for MB (Roof)Incoherent SSSI Effects on Horizontal ISRS for MB (Roof)

Transverse Longitudinal

Near SSNear SS

Transverse Longitudinal

Far from SS)Far from SS)
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Incoherent SSSI Effects on Vertical ISRS and ZPA for MB (Roof)Incoherent SSSI Effects on Vertical ISRS and ZPA for MB (Roof)

Far from SS Near SS

ZPAZPA

Far from SS Near SS
ISRSISRS

53

2014 COPYRIGHT OF GP TECHNOLOGIES -

PRESENTATION NOTES, TOKYO 

CONVENTION CENTER, MARCH 24-25, 2014



Incoherent SSSI Effects on Horizontal ISRS and ZPA for C (Roof)Incoherent SSSI Effects on Horizontal ISRS and ZPA for C (Roof)

Long Trans

ZPAZPA

Long Trans
ISRSISRS
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SSSI Effects on Structural Forces/Stresses in MB and SSSSSI Effects on Structural Forces/Stresses in MB and SS

Axial Force

Bending Moment
MB Corner ColumnMB Corner Column

In-Plane Shear

Stress

In-Plane Normal

Stress

Subway Station WallSubway Station Wall
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SSSI Effects for Buildings in Dense Urban AreasSSSI Effects for Buildings in Dense Urban Areas

This study shows that for dense urban areas where buildings are 

close to each other, the SSSI effects could be quite large, between 

10% to 500% depending on the type of building. 

It should be noted that the SSSI effects are highly amplified due to 

motion spatial variation in horizontal direction, i.e. motion 

incoherency, that creates random differential phasing between incoherency, that creates random differential phasing between 

neighbor building motions.  

REMARK:

It shows a serious deficiency of the current state-of-practice of 

seismic SSI analysis. Need to revise the requirements for seismic 

analysis in design codes. Need to use ACS SASSI V3.0 to capture 

these important SSI-related aspects that are typically ignored.   56
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Seismic Analysis for 242m Highway BridgeSeismic Analysis for 242m Highway Bridge

.  

ACS SASSI Bridge SSI Model
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Seismic SSI Analysis InputsSeismic SSI Analysis Inputs
Seismic Input Motion at Ground Surface:

Soil Layering:

Design Spectrum (0.25g) Simulated Acceleration Input (0.25g)

Incoherent Motion:  2005 Abrahamson coherency model, with wave passage Va=1,300m/s 

Hard Soil: Vs=1,300m/s, Uniform Profile

Soft Soil: Vs=200m/s, Uniform Profile
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5052

5103

12411237

5122

13111307

5119

12761272

5116

5125

13461342

5113

13811377

5020

14511447

5086

14161412

5083

4840
Pier

SSI Response LocationsSSI Response Locations

ISRS Locations

Pier

Side 1

Side 2

Pier

Middle

4840
Pier

Side 2

ZPA and Force Profiles
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SSI Response Acceleration Transfer FunctionsSSI Response Acceleration Transfer Functions

Longitudinal Transverse

Vertical

Node 5083Node 5083
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SSI Response Acceleration Response SpectraSSI Response Acceleration Response Spectra

Longitudinal Transverse

SOFT

Vertical

Node 5083Node 5083
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SSI ZPA Profile at Pier Side 1SSI ZPA Profile at Pier Side 1

Longitudinal Transverse

Vertical

PierPier

Side 1Side 1
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SSI Maximum Displacement  Profile at Pier Side 1SSI Maximum Displacement  Profile at Pier Side 1

Longitudinal Transverse

Vertical

PierPier

Side 1Side 1
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SSI Response ZPA Profile at Pier Side 1SSI Response ZPA Profile at Pier Side 1

Axial Force Longitudinal

Shear Forces

Transverse

Shear Force

PierPier

Side 1Side 1
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SSI Response ZPA Profile at Pier Side 2SSI Response ZPA Profile at Pier Side 2

Axial Force Longitudinal

Shear Forces

Transverse

Shear Force

PierPier

Side 1Side 1
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SSI Response ZPA Profile at Pier Side 2SSI Response ZPA Profile at Pier Side 2

Bending Moment

Transverse Plane

Bending Moment

Longitudinal Plane
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Motion Incoherency Effects on Concrete BridgesMotion Incoherency Effects on Concrete Bridges

This study shows that the effects of motion incoherency and wave 

passage can increase the maximum forces in the bridge pier 

columns and piles by up to 500% in the transverse direction. 

It should be noted that the SSSI effects are highly amplified due to 

motion spatial variation in horizontal direction, i.e. motion 

incoherency, that creates random differential phasing between incoherency, that creates random differential phasing between 

neighbor building motions.   

REMARK:

It shows a serious deficiency of the current state-of-practice of 

seismic SSI analysis. Need to revise the requirements for seismic 

analysis in design codes. Need to use ACS SASSI V3.0 to capture 

these important SSI-related aspects that are typically ignored 67
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PWR RB Stick Model

• 69 Piles, one at each basemat node

• Pile length = 40 ft

• Pile radius = 2.5 ft

Node 151 

(Top of CV)

Node 158 

(Top of IS)

Effects of Liquefaction of Reactor Building on Piles Effects of Liquefaction of Reactor Building on Piles 

.  

• Beams with masses used to model 

Containment Vessel (CV) and Internal 

Structure (IS)

• Foundation radius = 65 ft

• Selected output piles are attached to nodes 

1 and 46 (Center basemat and edge of 

basemat).

Node 1 (Bottom 

Basemat Center)

Node 46 (Bottom 

Basemat Edge)

Node 751 (Bottom 

of Edge Pile)

Node 211 (Bottom 

of Center Pile) 68
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Soil Layering Vs and Soil Layering Vs and VpVp Profiles Profiles 

Vs Vp 
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Seismic Input Ground Response  Spectra (GRS)Seismic Input Ground Response  Spectra (GRS)

Ground Surface Spectra

RG 1.60 Shape

Foundation Level Spectra

(In-Column Motions)
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Input Acceleration Time HistoriesInput Acceleration Time Histories
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ARS at Basemat Center

Horizontal Vertical

Effects of Piles on RB SSI ResponseEffects of Piles on RB SSI Response

ARS at Basemat Center

ARS at Basemat Edge

Horizontal Vertical
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Acceleration Response Spectra for Top of CSARS at Top of CS

Horizontal Vertical

Effects of Piles on RB SSI ResponseEffects of Piles on RB SSI Response

Acceleration Response Spectra for Top of CSARS at Top of CS

ARS at Top of IS

Horizontal Vertical
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ARS at Basemat Center

Horizontal Vertical

Effects of Liquefaction for RB on PilesEffects of Liquefaction for RB on Piles

ARS at Basemat Center

ARS at Basemat Edge

Horizontal Vertical
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Effects of Liquefaction for RB on PilesEffects of Liquefaction for RB on Piles

ARS at Basemat Center

Horizontal Vertical

ARS at Basemat Center

ARS at Basemat Edge

Horizontal Vertical
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Horizontal Vertical

Effects of Liquefaction for RB on PilesEffects of Liquefaction for RB on Piles

ARS at Foundation Level for Center Pile

Horizontal Vertical

ARS at Foundation Level for Center Pile

ARS at Foundation Level for Edge Pile 76
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Liquefaction Effects on Pile Forces and MomentsLiquefaction Effects on Pile Forces and Moments
Axial Force in Edge Pile Bending Moment in Edge Pile
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Soil Liquefaction Effects on Pile FoundationsSoil Liquefaction Effects on Pile Foundations

This study shows that the local soil liquefaction effects could 

increase the shear forces and bending moments in piles by a factor 

of 200-300% due to large soil deformations. 

The soil liquefaction could also increase largely the structure inertial 

SSI effects.   

REMARK:

It shows a serious deficiency of the current state-of-practice of 

seismic SSI analysis for pile foundation. Need to use ACS SASSI 

V3.0 to capture these important SSI-related aspects that are 

typically ignored.
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Thank you for your interestThank you for your interest

in ACS SASSI software!in ACS SASSI software!in ACS SASSI software!in ACS SASSI software!
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