ACSS3ASISl(Capatktes] andi@ption:
IncludlmglReim 8 Sane e Proidems

Session 3: 1:00pm 3:00pm

Dr. Dan MGhiocel
Emaildan.ghiocel@qghieesih.com

GhioceéPredictive Technologies
http://www.ghioteth.com

US NRC Technical Seminar

Rockville y\MD
November 15,2018

2018 Copyright of Ghiocel Predictive Technologies, Inc., USNRC Presentation, Session 3, Nov 15, 2018


mailto:dan.ghiocel@ghiocel-tech.com

Purpose:

Present toplevebverview tthe ACSASSI
softwarapplication to the seismic SSI analysis,
iIncluding simple demonstrative examples.

Theoverviewncludes brief descriptions of the spe
SSI modeling capablliti€3pdions AA, N and
PRO implemented in the support of the recent A
4-16 standard recommendations and the most re
USNRC requirements, including SMRs.
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Content:

1.

ACS SASSI SSI Analysis Options
Modular Configuration and SSI Module Input Descriptions

Ul Commands and Macros for SSI Model Checking and-Resu
Processing Using Text Files

Ul Commands for Fast-Postessing of SSI Response Time His
Using Full FE Model Binary Database

Option MA, ACS SASANSYS Interfacing, applicable to Multist
Nonlinear Analyses

Option NON, Nonlinear Structure Behavior for Concrete Struc
Option PRO, Probabilistic SRA and SSIA
Show Demos 1, 7, 13
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1. ACS SASSI SSI-Analysis Options

2018 Copyright of Ghiocel Predictive Technologies, Inc., USNRC Presentation, Session 3, Nov 15, 2018 4



An Advanced Computational Software for Dynamic
Soil-Structure Interaction Analysis on Personal Computers
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Ghiocel Predictive Technologies Inc.

6 South Main St., Pittsford, New York 14534

Email: acs.sassi@ghiocel-tech.com
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Nonlinear
. Site Option
Ll Response + PRO
HAZ . . .
Simulation Analysis (PSRA)
{SRA:
Future

ACS SASSI Toolboxes

ACS SASSI Framework Development

Present/Options A-AA, NON and PRO,
Future/Options HAZ and FRAG

ACS SASSI Main Software
Option A-AA (Integration with ANSYS)

Option PRO (Probabilistic SRAand SSl)
Option NON (Nonlinear Structure)

Option
A-AA
(ANSYS)

Linearized

SS
(SASSI)

Option
FRAG
(Risk)
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2018°AC S /GASS] V3tSoftvilandr 2106 650K

The ACS SASSI VersithTIR10 65@kas tested for 3D SSI
models with up to 640,000 nodes and 33,500 interaction
typical 512 GB RAM workstations running under MS Wir

It IS Intentioned that the SSI model size limitation to 650,
to be relaxed from time to time In future as the MS Windq
workstation RAM and HDD resources continue increase.
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Neer WRITWR ol “Extei@ pitger 6iadds” 0 E
for SSIWWodelsiwith 1.00,00040(650,000: Nc

Extended Write Options >
[ ]MDL command in *.Pre

AFWR Command in *.Pre
[ ] Simulation Commands
Simulation Command Location
Write to *-5im.Pre

Write to *.Pre

O Cancel
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ical’ACS GASSH SSIModel

T

Iterative EQL

LimeanofNonlinear
soilsolidelements

I
4

Ghiocel et. al., 2013, SMIRT

I\%V 15, 2018
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2018'ACS/SASSI V3 SSiAnalysis Qptio

1) MaimorBaseline’Softwacude advance st processin
nonlinear soil modeling, motion incoherency, others. Plus
seismic motion simulation and site response capabillities.

2) Option AAA.Integration WAINSYS. The ANSMBicture FE
models can be used directly fot gteplof the overall SSI

analysis (Option AA), and/or if%te for the detailed stres
analysis using the SSI responses as input BCs (Option A

3) Option!NOMlonlinear structure, applicable to concrete
structures and baselation (per ASCGE66ections 3, 11,12)

4) Option’PR@®robabilistic SRA and SSI analyses (perAS
16 Sections 2 and 5)
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2. Modular Configuration:and SSI:Moo
Input'Descriptions
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ACS SASSI'SSI Modules (Main Software)

EQUAKE GenerateScControliMotion

SOIL- Compute Equivalént SolldPropertiés: adftekdddotions
SIMHE- ComputéSite lkayeringaBehavior Under! Differentaave
POINT ComputéSoil layeringiFlexibilitiesdnder-RPoint Loac
HOUSE Defines théiStructure and-Nea=Soirand:tneaherenc
ANALY-S Computéerimpedances &-Solves SShRProblemi(ATF
MOTION ComputescAcecelerations; RSuin StructugaiNear
RELDISR ComputesdRelative Displacements

© @ N o g kDR

STRESS$ ComputeSiStresses/Strainsun Structure:aBdiNear
10. COMBINI Combine ANALYS Solutions)withrDifferentcErequer
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AuxilianyPrograms:

COMBXXYZTSTRAllicable to 3D nonlinear soil site response or
analysis using iterative equivalent linear procedure. Combines thr
directional shestrains for X, Y and Z inputs in the nonlinear soil sol
elements at each SSI iteration.

COMBXXY Z{THpplicable to nonlinear structure SSI analysis usin
equivalent linear procedorddption™NQNCombines directional node
displacements for nonlinear shell walls and spring elements at ea
iteration.

FileBCRRespRecovering

This auxiliary code recovers the slave nodes response of the ANS
constraints for Option AA. It finds the master nodes response, Ccof
the corresponding slave nodes, then creates new file8 for further |
based on the input information.

Buildrile7applicable to incoherent SSI analysis of deeply embedd
structures, such as SMRsyccomplex;needs support
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ACSSSASSIModularrConfiguration

Input

FORCE

EQUAKE

o

Analysis

Restart Files:

ExportLoad opTiON A Results
ANSYS
€=z _LOADGEN
MOTION

COOXoox, COOTKXxxX

DOFSMAP, FILE9O,FILES1

omplex
TFI
ANALYS |—| comBIN RELDISP
SITE
POINT
= STRESS
74
HOUSE T OPTION NON

SSI2ANSYS

ANSYS

NONLINEAR [ COMB_XYZ

OPTION AA

Model

Import FE Model
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Simulation of Input:Control Motion (EQUAK

r » EQUAKE Spectrum Compatible

Analysis Options
P — : Accelerograms are assumed
(| [EQUAKE PsoiL | SITE | POINT | HOUSE | FORCE | ANALYS | MOTION | STRESS | RE to be Independent or Correlated
Spectrum Files [T
Spectrum Mumber 1 j Edit % Spectrum File - NEWMHX.RSO' = [=R(ExD|
Spectrum Input File | B 3 Curve 1 e
oo A T —[Cure 2 E—
Spectrum Output File | FF | L m' - v\’L 'W:Z:CESES —
\ T T 11T T T Tl T I O
Acceleration Output File | \ =5 I i jﬂ P ir“ o
2 A F i I i o
Optional Spectrum Files I b d W A I o I!; It | \'\'\i f f
[+ Accel. Record [ BEdemal A = AElED ol I =0y _ %9 o !l!rl Lo i I i
1 v
Accelerstion Input Fle  |C\SS1\Demo5\ACCELNS ACC >> || |PSBGie | = | R e e R
S | s e e o
Comelation o e e e g o i 1
Mumber of Frequencies |8333 |N |T |C \ . . EE— o
Initial Random SEED |0 |1 ° | e | o \
1]
Damping Value 0 5 | | @ Tine History File - mlzac -|0] =j
Time Step 0.005 |3 | | ‘ .
Total Duration 0 i‘-‘ | | \‘ 1
Number Of SEEDs [0 — 1l o Uses phasing { |
Comelated from real
records ! R LR
| N J
r |
. . 00895
Includes nestationary correlation between X and Y componrgnts_ i 9,995
L — ']
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EQUAKEModule: Capabilitdarm SoiESite

WITHOUT SEED RECORDS WITH SEED

Accel. Response spectra ($=5%)

Generated time history

Accel. Response spectra (R°E C O R D S Generated time history

10 10
0.2
5 02 5
s $
3 5 ¢ C 5 ¢
$ 2 $ g
m & W A b
g 02 5 10 0.2
© T
Q i i . i Q j i | .
Q Q
< 5 10 15 20 < 5 10 15 20
Time(s) Time(s)
Design RS Design RS
s Calc. RS s GG, RS
10’2 i I 0.02 10 . : 0.02
10’ 10' 10° % g1 10" 10' 100 @ oo
Frequency (Hz) a Frequency (Hz) 2
2 0 2 0
; :
) Accel. PSD (§=5%) g 001 . Accel. PSD ($=5%) 2 -0.01
10 . . 10 : :
002 = 002
-, ’ ! ; ' .-""'Mm. ‘= ’ ‘ ‘ ‘
10 " “"““M»W_* 5 10 15 2 10 LN 5 10 15 20
o \ Time(s) i N Time(s)
g 10° \ x10° g 10° N
~ { o2 L 0.01
[« v —_ [« -~
= ! <, S Y o
5 10 AN : g 10 \ 0005
4 y 2] 4 hY Sl
= 2 i T = a2 Y t
g1 i g 10 Vg oo
< g < 8
10° : g 10° . | 2 -0005
k] : @
) s C3C. PSD a ) e Calc, PSD [| O
10° ] T i i H H 10° H I -0.01 i ; | ;
Frequency (Hz) Time(s) Frequency (Hz) Time(s) 16
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Site Response Via SHAKE Methodology (S

- . = | |
Ar‘la|y‘5|5 Clptlﬂns Dynamic Soil Property - Sand020

EQLIA.TE | POINT | HOUSE | FORCE | ANALYS | MOTION | STRESS | RELDISP | AFWRITE o o
Input Motion Sail Profile Stresses & Strains _:‘EE: ) i
Mr. of Fourier Components 4096] Layer Mumber |1 j W Compute Stresses E \( g
Time Step of Input Motion  |0.005 Property Mumber |2 | Save Stress Time History ?: ' g
|+ Compute Strains = \ 5

Number of Values 3000 Cynamic Seil Property | Saye Strein 0 0

0.0001 0.001 0.01 0.1 1

Mutltiplication Factar

0 |Cla'_.r

Shear Strain (%)

Spectral Amplfication Factor
Mae. Value for Time History |01

Gravity Accel ft/s2 or m/sZ) 59

Dynamic Soil Property - Clay E|@|§|

Accelerations [ Save Spectral Amplification Factar

1]

(used for freefied analysis) " Mo Computation = 1 Clay__.sfji& S TR e T Iz
Mumber of Header Lines {+ Compute Madmum é \ / i
Cutoff Frequency (Hz) l[:.i " Compute .MEr:-:imum & Time History Second Layer Numbz % I ? %
Cortrol Paoint Layer 1 | Outoropping Frequency Step % < ; o;
= |D;"'ssi"-.N EWMREACC ﬂ Responze Spectrum E 0 I S~ 0 E
[ Assign as Outcrop Motion I+ Save Response Spectrum oot oom 0ot o ! 10

Shear Strain (%)

| Outcropping

teration Parameters

Multiplier for
) ) |1
¥ Save Strain-Corfipatible Scil Properties Acceleration of Gravity

I_ I ] Layer Thickness Unit P-Wave S-Wave P-Wave S-Wave
Weight Velocity Velocity Dampmg Dampmg
Number of terations 8 Damping Ratios Mr.df » i Ratio Ratio
Equiv. Unform / fax Strain (0.6 poz2005 e d T2 2 0 013 400 w00 o008 005
: 5 3 10 0.13 4000 2000 0.05 0.05
5 4 10 013 4000 2000 0.05 0.05
5 10 0.13 4000 2000 0.05 0.05
7 6 10 013 4000 2000 0.05 0.05
i i . . ] 7 10 0.13 2500 1000 0.05 0.05
Use international or British unit systems - g o013 280 o0 005 005
10 10 013 2500 1000 0.05 0.05
Halfspace 013 2500 1000 0.05 0.05
- - - -
Equivalent Soil Properties and Motions are computed
- - -
assuming Vertically Propagating S and P Waves | b
Ll L ¥ 17
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Select Dynamic Soil Property Iﬁ

Hew Qk.

Flock Nonlinear soilhmaterial curve databa

Sand Edit, Cancel

Deide o Sheammodulusrand dampingaation .
o [ e [ e ||| fUNCliONSCOESOIShearstrain

|1 |n_nnn1 |1 0.0001 |n_24 —

|2 |n_nnna |1 |n_nnna |n_42

|3 ||1uu1 |1 / ||1un1 ||1a : ;
7 1003 9 1003 T3 vl Dynamic Soil Property - Clay (o[- (]
| | ' | ' / | ' | ' Clay - Seed & Sun 1989 / Idriss 1990

E .01 10,941 .01 28 1 — ] 3

Damping Ratio (D) (x 10°1)

Title |I:Ia_l,l -Seed & Sun 1983 / |dns= 1990
e /
a 2

0.0001 0.0 0.0 0.1 1 1
Shear Strain (%)

< Shear Modulus (Geff/Gmax)

Userccanadddedite delet
andimcluded newicurve

0

18
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Computation of Equivalent Soil Properties

Input Acceleration Time History

MAXIMUM ACCELERATION = .B85600

AT TIME - 4.37 SEC SOIL Module

THE VALUES WILL BE MULTIPLIED EY A FACTOR = .350

TO GIVE NEW MAXIMUM ACCELERATION - .30000 (based on SHAKE approaCh)
_— ri - -

NEAN SQUARE FREQUENCY T 6.87 /s Computes Equivalent Soil

%% MOTION OF LAYER NUMBER 1 OUTCROPPING Properties Using

#%% STRAIN COMPATIELE SOIL PROPERTIES ®#¥ P »

MAXIMUM NUMBER OF ITERATIONS = 8 Seed-ldriss Equ“’alent

STRAIN FACTOR IN TIME DOMAIN - . 60 Linear Model

EARTHQUAKE - C: W ACS_C\NEWMHX. ACC

Initial 'Soil Layering Properties

wEE  S0IL PROFILE DESCRIPTIOMN ®¥®%¥
NEW S0IL PROFILE NO. 1 IDENTIFICATION

MUMBER OF LAYERS 5 DEPTH 40,00
NDO. TYPE THICKEMESS DEPTH ToOT. PRESS. MODULUS SHEAR VEL
{(ft) {(ft) (kst) (fps)
1 1 10. 00 5. 00 .65 000, 0
2 1 10. 00 15.00 1.64 1000.0
3 1 10. 00 25.00 2.31 1000.0
4 1 10. 00 35.00 1000.0
5 BASE 1000.0
PERICD = .16 FOR AVERAGE SHEAR
Final Soil Layering
ITERATION NUMBER ~ 8
VALUES IN TIME DOMAI
X
NO TYPFE DEFTH UMIFEM., | <—-——— DAMPING|----3 <—-—-—-—- S5HEAR MODULUS ----- - G,-"'GCI
(FT} STRAIN MEW USED ERROR NEW USED ERROR RATIO
1 1 5.0 | 00296 014 014 L0 3B77. 2 3B77. 2 .0 . 960
2 1 15.0 [ . 00809 027 027 0.0 3466, 9 3466. 9 L0 . 859
3 1 25.0 | 01629 038 038 0.0 3055, 3 3055, 3 0.0 T
4 1 35.0 | . 02485 047 047 0.0 2729.1 2729.2 0.0 .67
FERIOD = .18 FOR AVERAGE SHEAR VELOCITY = 00, 19
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EQUAKE | SOIL  SITE | POINT | HOUSE

Input Motion
Murnber of Fourier Components

Time Step of Input Motion 0.003

Mumber of Values 3000

SOlUncludessSHAKE OE

FORCE | AMNALYS | MOTIOM | STRESS
Soil Profile
Layer Mumber =

Dynamic Soil Property

Multiplication Factor

(=]

| Sand |

Max Value for Time History

Gravity Accel. (ft/s"2 or m/s"z) 2.7
(used for free-fixed analysis)

Mumber of Header Lines

Input Direction

e

Tantral Daint | avar

NonlneatiSite:Response-
in itimel domainiusing
sameltheonys as DEERSOIL

ipmsimem —-... .Operties

Accelerations

() Mo Computation
(® Compute Maximum
() Compute Maximum Time History

[] Qutcropping

Response Spectrum

Save Response Spectrurn
[ Qutcropping
Damping Ratios

Acceleration of Gravity

Multiplier for
| 0.02,0.05 |

RELDISP | MOMLIMEAR | AFWRITE

Stresses Strains

Compute Stresses

[] 5ave Stress Time History
Compute Strains

[] 5ave Strain Time History

Spectral Amplification Factor

[ Save Spectral Amplification Factor
[ Outcropping of Second Layer

[] Outcropping of First Layer

|

Second Layer Mumber

Frequency Step

Title |

Fourier Spectrum
Compute Fourier Spectrum
Save to File

Cutcropping

=

L llarrrTEaT ol

[1Menlinear Time Demain
Subincrements per Timestep
Displacement Convergence Error
Force Convergence Error

[0 |
o]

Equilibrium [teraticns

I ——

Bedrock Interface

(®) Rigid Viscoelastic  Beta

Damping Type (1,2,3) D 5 exponent
Mass Matrix Mult. E Reference Strain
Stiff Matrix Mult. E Viscosity

[] Curve fit Hyperbolic Parameters\

T

\ /

Ok

ERSOQIL@ption

y
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Selection of Seismic-Wave Environment (S|

Analysis Opticns

S

Qperation Mode

" Linear Soil

Iv Mode 1
Iv Mode 2

Made 1
Gravity Accel. ft/s2 or m/s2) 127
{Used for 551 Analysis)

Frequency Step lﬂi
Time Step of Control Motion IW
Mr. of Fourier Components IW
Frequency Set Mumber |17
Mumber of Generated Layers I'Iﬂi
Halfspace Layer lzi

Top Lavers
2222222222 & i

Mode 2
+ R- 5V- and P-Waves
" 5H-and L-'Waves

R-Wave lsv.wau-e ] P-Wave ]
* No R-Wave Fie

EQUAKE]SOILPDINT]HDLISE]FDHCE]ANALYS MOTION | STRESS | RELDISP | AFWRITE

= SASSI Soil Layer View <5>

Layer Thickness  Unit
Weight

P-Wave S-Wave P-Wave S-Wave
Welocity Welocity Damping Damping

Ratio Ratio
" Shortest Wavelength 2
1 10 043 2500 1000 005 005
" Least Decay | B 5 d0 o013 200 0 o005 008
) 4 10 043 2500 1000 005 005
Wave Ratio 1 - Halfspace 2500 1000 0.05 0.05
Wave Ratio ‘ ‘ ‘
Frequency 1 1
SITE Module
Frequency 2 4000 .
_ « Compute Site Response
Control Point Layer |1 .
Assuming A Selected

Direction ™ X Y ( Z

Seismic Environment
Including SV, P and R- or
SH and L- wave
Combination

Cancel

o |

Help
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2018 Copyright of Ghiocel Predictive Technologies, Inc., USNRC Presentation, Session 3, Nov 15, 2018



Input for Computing Soll FIeX|b|I|ty Matrix (P«

Analy‘sm Opticns

EQUAKE | SOIL | SITE  POINT | HOUSE | FORCE | ANALYS | MOTION | STRESS | RELDISP | AFWRITE

Qperation Mode

" Solutior: " Data Check
Mumber of Embedment Soil Layers 0
Poirt Load Central Zone Radius 138 POINT MOdUle

Compute Soil Layering
Flexibility Matrix

Radiussféo Trarmsmsitting BpBadanglary
for painttlbadatsaibidyay mterfaodace.
It degendd Dnintetectioh modeatiesinesh.

QK | Cancel Help |
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nt SSI'(HO!

Inputs for Coherent.and

Analysis Options

Incohere

-

=)

Operation Mode Soil Motion
f* Solution " Data Check (" Coherentg  * iincoherent:
Coherente Parameter X Oir. (g
Dimension of Analysis
Cohergnce Parameter ¥ Dir. (0.1
1D 2D « 30

2
1000

Coherence Parameter £ Dir.

Soil Melocity/ Alpha

Mjimber of Embed. Layers
ime Step of Sesmic Mation

Flesdble Volume Method

- Hexible Volume
" Direct
- Hexible Interface

" Skin
0.005

P

% Diract Nr. of Fourier Componerts  |4096
FI'E.' ERCy Set-PNUMOE:
4 Mumber of Incoh. Modes 0
Arceleration of Gravity Prirt Coherence Matric

Ground Elevation orlinear S5

Angle of Line D with X Awds |0
Model |3

Wave Passage
v Use Wave Passage

Superposition Mode
{* Linear

" Quadratic

Incoherent Motions with Directional Wave
Passage Effects can be Included.
Multiple Excitations are applicable for

EQUAKE | soIL | SITE | POMF@HCE] ANALYS | MOTION | STRESS | RELDISP | AFWRITE

Multiple Bxcitation

[ Use Multiple Excitation
Input Motion Mumber

HOUSE include
also a (hidden)
node numbering
optimization
algorithm (1 in col
1 line of .hou)

1 =1

1
First Foundation Mode 1
&5
0

0

Last Foundation Mode
¥ Coord. of Control Point
Y Coord. of Control Point

Z Coord. of Control Point |0

1

Spectral Amplification Ratios
1.111111.1111.1.1.1.1

r

Spectral Amplification
Factors are applied to
Control Motion

]

Three deterministic incoherent SSI approaches are
available: 1) Linear or AS, 2) SRSS TF with zero pha
and 3) SRSS TF with coherent phase.
Approach 1 and 2 used by EPRI (TR 1015111)

QK | Cancel | Help | H

[ Use Complex Spectral
-
-

Separate Isolated Foundations.

2014 PROFRISpR I NFGRMCAT Roéd 06VS FF ddhG el bifid<) G SUSNFECIAS S¢MAS0T Sats G- QBvAISL 2Chicago, IL
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HOUSEIModulerfortheoheremnt SSI

EQUAKE | SOIL | SITE
Operation Mode

(®) Sclution i) Data Check

Dimension of Analysis

D 2D (®)3D

Flexible Volume Method

() Flexible Velume(FV)
() Fast Flexible Volume(FFV)
(®) Flexible Interface(FI)

Acceleration of Gravity

Input Data

Ground Elevation

Mon-Linear 551

[] Optimize Medel

Wave Passage

POINT | HOUSE

FORCE | AMNALYS | MOTION

Soil Motion

(") Coherent (®) Incoherent

Coherence Pararmeter X Dir
Coherence Parameter ¥ Dir

Coherence Parameter £ Dir

Nl

Alpha Directionality Factor 0.50

Murmnber of Embedded Layers

Time Step of Seismic Motion | 0.003

Nr. of Fourier Components | 16384

STRESS | RELDISP MOMLIMEAR | AFWRITE
Multiple Excitation
[] Use Multiple Excitation

Input Motion Mumber 1

4k

First Foundation Mode
Last Foundation Mode
A Coord, of Control Point
Y Coord, of Control Point

Z Coord. of Control Point

{1

Spectral Amplification

Frequency Set Mumber

NECEN

MNurmber of Incoh. Modes

[ Print Mode Contributions

Upito:50istochasticwave field
simulations insasingle :SSlanaly

[+] Use Wave Passage Angle Line D with X Axis

Motion Incoherency Simulation

() Deterrinistic (Median) Incoherency Input
(®) Stochastically Simulated Incoherency Input

[] AMSYS Model Input AMNSYS Model Type

Embedded Surface

i

Apparent Velocity for Line D Unlagged Coherency Model

@ler of Simulations ‘ 20

run((up:to’50

Seed Variables

FILET77)

Horizontal Seed Mumber ‘ 738N

Vertical Seed Mumber

\ 45892 /

Random Phase ( Degrees) | 180

>

Stochastic approach for incoherent SSI. Use different SEED
numbers for different simulations. Random phase is always 180.

Ok C

ancel
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HOUSEninceoherent SShCapabilities

There are several plaraae incoherency models (with wave passage effect

1) 198d_uceWong model (theoretimabalidategeonanisotropic)

2) 1993 Abrahamson model for all sites and surface foundations

3) 2005 Abrahamson model for all sites and surface foundations

4) 2006 Abrahamson model for all sites and embedded foundations

5) 2007 Abrahamson model forbekdsites and all foundations (NRC)

6) 2007 Abrahamson model for soil sites and surface foundations

7) UsetDefined; SHepecifi®landNave Coherency Eunctions forX,”Y and -

REMARKS:

1) Also includesirection@brahamson or usgefined coherency models.
2) For general, more complex situations, cammuludermanotiondnzhorizo
plandoy both amplitude and phase changes at different interaction noc
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RadiialvsDDbirectionabMotionh€ehereney:Mod

Y
RADIAL DIRECTIONAL

N L

X

2=05 a=09
D2 =2(1-a)Dx"2+cD2) ><
Applicable _tbe g_eneni@\pfahamson models >< Rotated Axes
anduserdefinedsitespecifiecnadels
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ANALY:S/ModulerGoherént & Incoherent <

EQUAKE | SOIL | SITE | POINT | HOUSE | FORCE | ANALYS | MOTION | STRESS | RELDISP | MOMLIMNEAR | APWRITE

Operation Mode Frequency Numbers Multiple Excitation
[] Take Frequency Numbers from Filel / Filed

Frequency et Murnber

(® Sclution i) Data Check [] Use Multiple Excitation

4|k

Input Motion Mumber 1

Type of Analysis

@® Seismic Control Motion Foundation Reference Point EE R e D
() Foundation Vibration X-Coordinate of Control Point IIl Last Foundation Mode ICI
Mode OF Analysis ¥-Coordinate of Control Point III ¥ Coord. of Control Point ICI
(®) Initiation Z-Coordinate of Control Point III ¥ Coord. of Control Point D
() Mew Structure Coordinate Transformation Angle III 7 Coord. of Control Point D

() New Seismic Environment

O New B e e i) Coherent (® Incoherent Global Impedance Calculations

[]Wave Passage Effects Included Oz aterEs elEe

() Only Decoupled (Diagonal) Impedances

() Free-Field Load (@) Free-Field Motion O FullRigid Body Impedance Matrix 6X6

Simulénenus (Cases Restart Files
[15ave iles LebPrint Amplitude Onhy
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singleSSSinanalysis run
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Analysis Options

MOTION New Guinput

[ Cutput Only Transfer Functions
[ S

| Save FILE 12 ar FILE 13

Operation Mode Type of Analysis

{* Solution {* Seigmic
(" Data Check (" Foundation Vibration
Qutput Control

r Functi

Total Duration to be Plotted |0

EQUAKE | SOIL | SITE | POINT | HOUSE | FORCE | ANALYS MOTION | STRESS | RELDISP | AFWRITE |

Baseline Comection Response Spectrum Data

* Mo Comection First Frequency l[}-'li
Last Frequency IV

With Comection
Total Mumber of Freq. Steps  |301]

Incoherent SRS5 Input Damping Ratios

Interpolation Option 1]
Phase Adjustment 0 Acceleration Time Histary Data

Smoothing Parameter |0 Mr. of Fourier Components 4056

|n.[:-5

Time Step of Control Motion  |0.005

Saavv e€l I EL s sakedd LTE 1.3 - I S, | Sulc¥r®ed , [T T

baseline correction is selected; ..« rucion
Saw e=€’ 2 2 s sakdd Lf E;“;ﬁg

needed

Maxx. Value for Time History |0
H?.lested Fespgﬂse SGiiGlefd © d ’ |Ei_f_

equested Response
in and Velocity R. 5. Last Record 0
[kl il | .- P 1y and UEIDD“:!]" F: 5 TitlE |EE_E'|'1|‘|_AC|: E'DE

5231,5244 52595302, ™ Print Masdmum Reguested Response

534 5848 5894 5948,
Add |

File |G AKEPCOATraining_March-2015

Caonvert Time History to Response Spectrum

[ Select Extemal Files
Input Time History Files |

Edit | Delete | [ File Containz Pairz Time Step - Accel
Post Processing Options
[ Save TFin all points [ Restart for TF
| Save ACCin all poirts | Restart for ACC
| Save RSin all points | Restart for RS

| Save Rotation for ANSYS ¥11.0
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limne! interpolation Applled 16! SSliSimulat

Incoherent ATF - Node 9385 - Y Dir - Sample 1

—— Opt. 2- 8P=50 ||
Incoh Spline :

Incoh Int. Opt. 2 - SP=50 |
i — Incah Spline
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Spline! interpolationpApplied/ toadneeherent S
Simulatton*Approach

ARS - Node 9355 - Y Dir ARS - Node 9355 - Z Dir
S Bttt ettt e i B e R i e e e Sl i S el Sl S A
= Coh It Opt 2- SP=50 ' R Do === Cof ot Opt 2- SP=50
1.8 ™=1Incoh Mean Int. Opt. 2- 5P=50 |, = Incoh Mean Int. Opt. 2- 5P=40 | .
=== Coh Spline === Coh Spline
1 g1 === Incah Mean - Spline 257 = |ncoh Mean - Spline
F{ S SN S SUUEN O S/ WS
S SO A 0 S O S
A .
10 1 10 1
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Relative)DRisplacements Gompuisty Baseline
Cooractiore“etproxonme”) no FA D P A (‘@xxct”)r

Acceleration Time History - Mode 56770 - X Direction - TRY Comp.
0.04 —

Acc. from MOTION
— — Acc. from BL Caorrection
0.02 \

D02
004 | | | . RELDISP solu
: ; 10 15 20_ always accura
Use RELDISP
5 im'z Relative Displacement Time History - Mode 56770 - X Direstar - TRY Comp.

Disp. from RELDISP
— — Disp. from BL Carrection

T A !
JJ-“'. Jfkli,lll \llltr""rnd""". ]'llll ,I L 'N{?W" Iy | - " y "
’ \ ' it YT VAN NAATAN A 12 AL Poriy 2 e

2 | | | |
0 5 10 15 20 2
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Computing Relative Dlsplacements (RELD

Analysis Options

EQUAKE | SOIL | SITE | POINT | HOUSE | FORCE | ANALYS | MOTION | STRESS RELDISP | AFWRITE |

Reference Location and Direction
Complex TF File Mame |DDDDDTH—X'TF|

Qutput Control
I+ Save Rel Disp Complex TF

Accelerstion Time History Data Modal Output Data

Nr. of Fourier Components |4DE'E Mode Mumber | X | Y | z |

Time Step of Contral Motion IW ggg i Y £

Multiplication Factor Iﬂ'i ) )
Max. Value for Time History r and mOtion81 THD
First Record T files for relative
Last Record 3000 displacements.

Title |Newrnark-HaII Spectrum
File |D:"-ssi'-..NEWMHx.Ar:r:

[ File Contains Pairs Time Step - Accel Add | Edit | Delete |
=051 Frocessing Option
< W iSave Relative Displacemert in all nodes: | Restart for Frame Genemtinr>
T — S~ A

\/ Saving Results, THD files, foipRustssing.

Restart is used for generating frames for deformq
shape plots and animations
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