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9.1 BEXAAFHHRESHIF

FSSI #2417 H P B s SO SRR, @I VS AT Intel gmfE 2% B0 o] < Hb 47 0E, A
IDIRIR o

9.1.1 BERFINE

T VS (Visual Studio) #f4HH F#5 VS #AFITE ) Intel 23 2% (Intel Visual Fortran
Composer XE). i %eiE i, Intel Jmikas biE 5 VS iARILES, P ATk B 9-2 T UL
1 VS 5 Intel 4% 25

Intel Visual Fortran Composer XE

2011 2013  2013SP1 2015 2016 2017 2018 2019

2005

2008

Microsoft 2010
Visual 2012
Studio 2013
2015

2017

I particaly supported

o s



T W] 2017 WA

§)) VS2013 support was added in Composer XE 2013 SP1 Update 1 (14.0.1)

@2 VS2013 support was added in Parallel Studio XE 2015 Update 4 (1504

3 VS2017 is supported in Parallel Studio XE 2017 Update 5 only

4 If 1is Community edition, Desktop development with C++ component is needed

5 If is Community edition. Common Tools for Visual C++ 2015 component is needed

6 the version numFgr is same with Intel P?rgllel Studio XE
120&121[130&131 140 150 16.0 17.0 180 I’ 190

Release Notes of IVF: https//software.intel com/en-us/artides/intel-fortran-compiler-release- notes

0-2 Intel Visual Fortran Composer XE F1 Visual Studio ] i A %} i &

9.1.2 IREIENME DLL X

FSSI $2BLH P 58 SOA A A HERAR (1> F90 SCE Bl gt T B e U FLIE. S
FmE (UPFQ) FIHE XAk Al (FV) TR . 7R R S AT BLH
E XA B s ERARTT R ERTRLE E ALK s AR T AT RLE E A
715 TESAARR I BRI LLE & A IRiEE . Subroutine Userdefined BoundaryValue UPFQ
HNEEXNE. fUE. EPHRRE TR, Subroutine Userdefined BoundaryValue
FV N3 A fif BN ARSIk PR M8 L, i 9-3 Fis. TR 2K 9-3 HhfE
Hh R A B R AT F P B SR SR S IS o ARSI S ARG N A A 9-4 B

ﬂj UserDefined_BoundaryValue - Microsoft Visual Studio (ST25)
MR @|(E) WMBANV HBEP) £auB) BE0) Bl IRM  #EUS) SN S0O0Ww)  #EEH)

-o | @2 @D - | Debug ~| x64 -rEm-|F . B-O-.R-O0-.@B-|O-. s
Uservefned Sourdsryvaveo = < I
G (Global Scope) '% s UserDefined_Boundar

1 E Subroutigg UserDefined_BoundaryValue_UPFQ_l(Coordinate,Ndime,RunTime,Pressure,Iddfh)
2 |! UPFQ: FRET R LIS, fLE. RphH. RE
3 |! iR O N TEAL 4R A CoordinatefI &, Bildofn ™ B HERMLANAR FE B HPressure

5 | IDEC$ ATTRIBUTES DLLEXPORT::UserDefined_BoundaryValue_UPFQ_l>

Implicit None

o)
b
<
2]
5
ok
i
]

BET

g9 |! Input Variables

150

137 E Subroutine UserDefined BoundaryValue FV_1(Coordinate, Ndime, BunTime, Pressure)
138 |1 FV: Eo e Tt

139 EC$ ATTRIBUTES DLLEXPORT::UserDefined_BoundaryValue_F?;I:::D

140

141 Implicit None

142

143 |1 Input Variables

0-3 M B SUA A AR R AL =



Subroutine UserDefined BoundaryValue UPFQ_1(Coordinate, Ndime, FunTime, Pressure, Idofn)
UFFQ: FoniE v LMz, ILE. &40 g
SR O AN AL AT Coordinatef) 5, S IdofnT B HE AR EAHREEPressure

IDEC$ ATTRIBUTES DLLEXPORT::UserDefined_BoundaryValue UPFQ_1
Implicit Nane

Input Variables

Integer Ndime

Intezer Idofn I FEAE O EPressureBIIR B EHM: LAXAME, 2h2HM, FLEMRENL
Double Precision Coordinate (Ndime)

Double Precizion RunTime

Output Variables

Double Precision Pressure

Local Variables

Double Frecision X Y, 7, SWL1, SWLE, P1, P2

Body of UserDefined BoundarvValue
¥=Coordinate(l)

Z=Coordinate (Ndime)
Pressure=0. 000

SWL1=21. 0D0

SWL2=14. 0DO

If (X.LE.26)Then
Tf(Z. LE. SWL1)Then
Pressure=98 10+ (SYL1-Z)
End If
End If

If (¥.GE.29)Then
If(Z.LE. SWL2) Then
Pressure=9810+ (SWL2-Z)
End If
End If

P1=03 10+ (SYL1-13)
P2=02 10+ (SYL2-13)
I'Tf (L GT. 26, AND. ¥. LT, 29) Then
I Tf(Z.LE. SYL2)Then
IPressure=(29-¥)+ (P1-P2) /3+P2
IEnd If
"End If

Return
End Subroutine UserDefined BoundarvV¥alue UFFQ_1



Subroutine UserDefined BoundaryValue FV 1(Coordinate, Ndime, FunTime, Pressure)

FV. FoRfERIL Il ). RE
IDECS ATTRIBUTES DLLEXPORT: :UserDefined Boundary¥¥alue F¥ 1

Implicit Hone

Input Variables

Integer Ndime

Double Precision Coordinate(Ndime)
Double Precision FunTime

Output Varlables

Double Precizion Pressure

Local Variables

Double Precision X, Y,Z, SWL1, SWLZ, P1, P2

Body of UserDefined BoundarvValue
¥=Coordinate(1)

Z=Coordinate (Ndime)
Pressure=0. (D0

SWL1=21. 000

SWLZ=14, 000

If (¥ LE.26)Then
If(Z.LE. SWL1)Then
Pressure=9810+ (SWL1-Z)
End If
End If

If (¥ GE. 29)Then
I£(Z.LE. SYL2) Then
Pressure=98 10+ (SYL2-Z)
End If
End If

P1=9810+ (S¥L1-13)
P2=9310+ (SY¥L2-13)
T (3. GT. 26, AND. ¥. LT. 29) Then
I If(Z.LE.S¥L2)Then
|Pressure=(20-¥)+(P1-P2) /3+P2
'End If
IEnd If

Eeturn
End Subroutine UserDefined BoundaryValue FV 1
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9.1.3 F*.f90 XA plahSiikE (DLL) Xft

gmi e )a, AR A U T R

» WIBE 9-5 Fran. WERHI AN E O ORI

&, AR DLL SCHFERIATEIR 9-4 EP%JTLID‘\T H 47 42 N 1) UserDefined_BoundaryValue 3
TEepy, BAREg{E R UserDefined_BoundaryValue—UserDefined_BoundaryValue—x64—Debug/
Release, Debug it & T A DLL -4 B4 tn & 9-6 Fiw

[‘J UserDefined_SoilModel - Microsoft Visual Studio

iR WEE  HEV) TEP)
B-2@P|?-

il UserDefined_SoilModel.f90 + X

] iﬁﬁﬁ%ﬁ%{s) Ctrl+Shift+B

ERk(B) | EED)  ERAM)  TET) W)  ofiN)  EEW)  FEIH)

T EA )
EERRE()

I_ G (Global Scope) s UserDefined ScilModel1(Propd, Lprpd, Isw
1 E Subrout WAL RIE TR () Alt+F1T ,Dstre, Dstan, Dmatx, &
2 g AL UserDefined SoilModel (U) , Telem, Igaus, Nstre)
3 EF74ERE UserDefined SoilModel (E)
4 IDEC$ A A UserDefined_SoilModel(N) 1
5 NAETFIEEQ) »
6 Implicis HEERE(T). .
7 ELEEEE(0)...
8 |! Input Vi BZ(M) Ctrl+F7
9 Double PrecTsTOM TRTENTTIMOUTTTFTODATCOrDAT— | fFiEM R AR R RS
K 0-5 BN B e SUA 55T DLL U o s A

> HeKunpeng > FSSI-CAS 2D * DLL_for FSSICAS 2D » Boun@Deﬁned_Boundaw\v’alue > UserDefined_BoundaryValue > x@

o~

3R

E BuildLog.htm

2| UserDefined_BoundaryValue.dll

O UserDefined_BoundaryValue.dll.emb...
g UserDefined_BoundaryValue.dll.emb...

O UserDeﬁned_BoundaryVaIue.dll.mter...
& UserDefined_BoundaryValue.exp

# UserDefined BoundaryValue.lib

@ UserDefined_BoundaryValue.obj

EEHA = Fi
021/4/23 16:02 Chrome HTML D... 6 KB
2021/4/23 16:02 NIFEERE__ee® 10KB
2021/4/23 16:02 MANIFEST 325 1KB
2021/4/23 18:02 Resource Script 1 KB
2021/4/23 16:02 Compiled Resou... 1KB
2021/4/23 16:02 MANIFEST 4% 1 KB
2021/4/23 16:02 Exports Library F... 2 KB
2021/4/20 9:23 Object File Library 3 KB
2021/4/23 16:02 3D Object 2 KB

K] 0-1 Debug it & T UserDefined BoundaryValue.dll SC£FHI47- il ik

P B € S 52T B A e B e BN A3 I K/INAIT T o TN o A i 280, UKy
15, BN ISR BN, SARARIE DT R R F DI, RIFDA . RN TS R 5

J2 !



9.2 FSSI-CAS-2D/3D Bl R miglE BUALIE
9.2.1 EAMIBIE =

Rl FSSI-CAS-2D/3D—Preprocess—Load Mesh—Gid, 7E i H ) SC A58 55 TEAE Fp i %
Gid far th RS ST, B Bl AT IR, il 9-7 o

Fs
File UserDefined Suppart
[=IE 1] FHEHE Vo1 8782 @@ B sep1  [v/ser s 58 0| CPUs 4 | Allocated Memory Size(MB): |10 | Project:
[ Mode! | Resuits [ soil-stucres | postpracess
PreProcess =1 Modez) v PreProcess Options
£ LoadMesh ——
Mesh Visualization
Abaqus % 2 ® Solid Mesh O Fluid Mesh
HyperMesh ! ! FSSI e e es
G
Ansy: P
Feshtesn I roye——— x
v T
V LoadBackground m % . “ b HEE > B Cased v & | @ Cases vam 2
& Outer Boundary
7 Inner Boundary anv e - m e
Materials i +B = - *
Boundary Conditions i == &k o
& Contact bt * | Mesh oy o
Structure-Solid Case? Userefined Scil Model 7 Slope Surtigs s
= Loads Cased UserDained Boundary Dy
-1 HydroDynarmics Muliple
5= Zlq Hydro et
=% Stokes Wave
& CFD o s
S AsroDynamics WooEE O Show Modes & Show Mesh Edge )
Fluctuating Wind ga=
FAST — [ 7 { Baundary |
&3 Earthquate g [ Show Boundary Condiition
No Earthquake
Sinusoidal Function 4R Zoom Factor 1
Earthquake Library 5 B £ Show Manitaring Points
National Standard mam
UserDefined i TS (C
= Field Quantity P
No Acceleration Field
Uniform Acceleration Field SHEN: [Mesh <] [anFies ¢ =
Centrifugal Acceleration Field ) =
Solver o]
= (@ Time Step .
= Step 1 +
Sub_Step 1 g o
& Time History L
o= Initial State
& @ Computation -
W FSSHW

Kl 0-7 § N\ Abaqus M 120 BB R = K

FE 5 H X E A B B LR R & 9-8 Pz ARG r AR R TN A\ R
Too X T REA AT IE I RS DR ZERRAA S SBTsc E O 1, midy Ok H% L AL #E

Fis Load Mesh ? >
Solid Node Element Type Fluid Order
Material-1 8 [ Solid Element '" 0 ']
Material-2 & [ Solid Element '" 1 'l
Material-3 8 [ Solid Element "" 1 "l
[ Reduced Integration Ok

K 0-8 BLEFATT MBS



At Preprocess—Load Background—Outer Boundary, 7E 5§ H 1) S8 Bt HE o ik 3%
Gid ¥ th () *.igs Wk SO, W e T3, W 9-9 Frn. A A FABAL U
9-10 iR

« ~ Init fined. dary > ifial Fl ifial Fl [<] " | Fle
b FssicAs A~ SERE=
File UserDefined Support ~EmEm  ~ =n xoh
: m D \ @ OneDrive - Pers: Project
E B @ = l" P Quter Boundary - O x =] . Resul
B EL S
Model Results B
Iges File sEs
PreProcess » | | » Ei
S : :
&‘ L‘?adMESh Choose File & ms
- - Gid msE
P i AEE )
Abagus - S ©)
=-[f LoadBackground o
H - T F)
¥ Outer Boundary )
- - FAE (H)
- EEEA ()
- SEEA () v

STHE(ND: [Slope Surfigs | [Boundtrigs)

K 0-2 In#ANEH4E (Outer Boundary) 25378 = &

Fssi

P NETare e N s e

W
|
ﬁ""
.
0

Bl 0-10 InERcThiE v B M
9.2.2 BB stepl W E

KEHIE Step 1. Step 2 BiANIF2E,  Step 1 A T4 5 8t H ARt — A R IF BIRI46R
A&, Step 2 AIEFNEIHEIS (8] . AT )25 Stepl (¥ E.

9 2 2 1 /IJ\\ %-?' 14:

AZH D RIAET (z=0m) FAEE X Yy z FRKLHR, SHEAHAMIE (x=0m)
F(x=200m) BT AKE X y FRBZAR, ST (y=0m) Fi(y=10m) K7 A&
B Xy TRIPLIHR . SR ARS8 0 ik i 158 B K B S ek . i T EAE TP B



V, g TR Ebr B, g, S RO, JFIRERE. HEAD R
P, RARE R R ROE R 2 AT, BARRIEIE 9-11.

s Boundary Apply X
% Displacement HE Apply

BC Name: [BC-1]
@ Pore Pressure » @ Delete

— Constant.
. Force 4

(@ Constant Displacement

2 Flux

zpof 0

1} Distribution Pressure

Z Flow Velodity

Hydrodynamic
UserDefined
|+ Periodic Condition

v vy v v v ¥

— Load Fil

O Time History Displacement File

I—

X Dof
Load File
L
Y Dof
Load File
] .
7 Nt
Ok
Fsi Boundary Apply X

BC Name: [BC-3|

— Constant.

@ Constant Displacement

' 1 Displacement HE Apply

1 Force V@ Delete
|| Periodic Condition 4

. — Load Fil
U4} Distribution Pressure 4

O Time History Displacement File

L I

UserDefined on Solid Elements *
~

X Dof
Load File
Y Dof
Load File
. N .
Ok
5 Boundary Apply X

BC Name: [BC-2

— Constant
@ Constant Displacement

[Ozpot 0o
1 Displacement »ED Apply — Load Fill
t Force » e Delete O Time History Displacement File
|=| Periodic Condition 3 :E] ~
14 Distribution Pressure 4 X Dof :
Load File
UserDefined on Solid Elements :E]
Y Dof

Load File

[
Ok

7 Pt




i { Displacement
' Pore Pressure
L Force

B Flux

IZ Flow Velocity
=y Hydrodynamic
UserDefined

14 Distribution Pressure

|| Periodic Condition ~ *

@ Delete

B 0-11 Medeids S hnid 7 2 1F

e LAEAMPEEE Db Ay Show Boundary Condition, AJ DA 5 2 75 IE A TR N2 L 461

N FHFAAINS 2 IR B R E R RO E, RIS AR, EARIES
TR AT I AL TR AT, B BN BT AT 2 RN R B34 R SR R

Ho

9222 BENIHNEE
1E z J5 A1 E EE 70 -9.806m/s?, W1 9-16 ATk .

= Loads
- HydroDynamics
= AreoDynamics
= Earthquake
= Field Quantity
No Acceleration Field

...... “"\\ Salver
El(_t) Time Step
E| Sf[ep 1

Centrifugal Acceleration Field

Fs Field Quantity

Acceleration (m/s?)

\G o

z -9.806

B 0-12 2 7y s B 5

9.2.2.3 IKENIIORFHRE

BT AR 0 B2 R AR i, TR B EK ) i A4, IF BB Stokes Wave F&& 77
A, Aiidi FssiCAS—Preprocess—Loads—Hydrodynamics—Stokes Wave. #11& 9-17 Fizs.

E Loads

= HydroDynamics

‘=% No Hydro

Cancel

‘Wave Period (s) :
Wave Height (m) :
Water Depth (m) :

SWL Position (m) :

Fs Coupled Way x
[ Stokes
Viove ype [Cisvme 1Y

(—
C—

K 0-13 [ fh Ay s B A



9224 HEMPNESH

miili FssiCAS—Preprocess—Material—Material 1, AR HFH ol LLE AT E S, 7E 3 H *T
THHEF R AMEL S 2. AROIRE =Mk, SHEEWE 9-14 Fix.

F:s Material 1 - X
Material Name ‘Material 1 ‘
Constitutive Model: ‘ Elastic '1
Succeed ‘ No Succeed '}
Initial Stress Tensile ‘ Yes "1

— Global Stress Integration:

Stress Integration Algorithm: ‘ Default v

— Constitutive Model Parameters:
Young's Modulus (Pa): ‘1511 |

Poisson’s Ratio: ‘033 |
— Damping Model P: s
Damping Model: [ ELASTIC v
Young's Modulus (Pa): l:| Poisson's Ratio: D
Damping Coefficient | Direct "I
b |e® b |

— Material Parameters:

Solid Particle Bulk Modulus (Pa): [1.0E+20
Granular Density (kg/m®): 2700

oK
Fis Material 2 _ x
Material Name |Materia| 2 |
Constitutive Model: | Elastic "
Succeed | No Succeed "
Initial Stress Tensile | Yes V‘
— Global Stress g E
Stress Integration Algorithm: ‘ Default v
— Constitutive Model Parameters:
Young's Modulus (Pa): |1e7 |
Poisson's Ratio : |0‘33 |
— Damping Model Parameters:
Damping Model: \ ELASTIC v
Young's Modulus (Pa): l:l Poisson's Ratio: I:l
Damping Coefficient ‘ Direct V}
. O O
Permeability Type: | Constant '1 K/KO =1
— Material Parameters:
Solid Particle Bulk Modulus (Pa): |1.08+20 | [ satration@-1)  [¥|[1 |
Granular Density (kg/m?): 2700 Fluid Density (kg/m?):
Pemeatiy oy
Permeability y(m/s):
Permeabilty z(mys):
oK

-10-



Fs Material 3 - %

Material Name ‘Material 3 ‘
Constitutive Maodel: ‘ Elastic 'I
Succeed ‘ No Succeed 'I
Initial Stress Tensile ‘ Yes "I
— Global Stress
Stress Integration Algorithm: | Default v
— Constitutive Model P;
Young's Modulus (Pa): ‘157 |
Poisson’s Ratio : ‘0‘33 |
Model
Damping Model: [ ELASTIC v|
YowngsModulus(Pe) 0| Poisson's atio b ]
Damping Coefficient ‘ Direct 'I
« o T b ]
Permeability Type: ‘ Constant '} K/Ku =1
Solid Particle Bulk Modulus (Pa): [1.0E+20 | [ saturation@-1) [+ |
Granular Density (kg/m?): 2700 Fluid Density (kg/m?): 1000
Void Ratio: permeabilty x(rmys):
Permeability y(m/s):
Permeability z(m/s): 0.01
(oK]

0-14 MEZSE v E
W E KRR A

A FSSI-CAS-2D/3D—Preprocess—Solver—Solver Type, £ H ot G HE o 4% B SR g ge 2

9.2.2.5

A, K 9-15 .

Fis Solver Setup >
Solver. ‘ Static 'I | Drained '}
Analysis Module: ‘ Traditional Implicit FEM V}
Sparse Saolver Type: ‘ Direct Sparse Solver (LU) V}
— Parameter.
Geometrical Nonlinearity ‘ Off V]
Rotation ‘ Non-Rotation v]
Stiffness Matrix Symmetry ‘ No ']
Iterative Convergence Criteria ‘0.01 |
Property Updation ‘ Non-Updated V]
Analysis Type ‘ 3D v]
Displacement Succeed ‘ Yes ']
NBFGS \ 1 v
Parallel Method ‘ CPU OpenMP V]
CPU Parallel Threads 8 |

Kl 0-15 KA KA S Bk B A

-11 -



9.2.2.6 B85 &

R FssiCAS—Preprocess—Solver—Time Step. Step 1 8] 2 i%& Wi+ # Simulation Time
()N RS A], WB N 1s; Start Time of Current Step(s) A 4G +HH I 8], % & A 0s; Interval
for Time Steps (s) NI B 2K, W B N 0.1s; Interval for Updating Coordinate (s) 444 b 58 87 (],
BEE N 0.1 s; Interval for Updating Global Stiffness Matrix (s) A NIl BE5E B4 5B 18], wEAN 1.1
s; Maximum lterations ABEMI (AP i KIEARKEL, & 9 10 2 Restart File Output Interval
(s) % B A SO 1E], WE N 1. 1s; Results File Output Interval (s) A% H 3 —BF 21 T
U R BRI S BT AR S SRS B TR TR R, W B OB 0.2 s Bl H — IR RO
Results Output e 4 7/l E sl ERZ5 5 State Variables Output 917833 /2& 75 % HIR

A7 5 Results Sequence NI BIHHAERFA, ARG THERMENE . N J). BAE,
bﬂﬁ)ﬁ-ﬁ—%n%; Results Format A H.45 RSB, ATk £ 0R A7 — 3 S0 5 ASCIT ST
History Output Interval (s) 9% Hi 47 € 9 B e B R g NARSESE BSOS (Rl Tl Re, 1%
BN 01 st —k. o, B, B2 NNERE, REFERMERIFT, KA stepl M HAKB
B 9-16 fox, SERE G 70l il Create.

Fis Time Step ? ¥
Sub Step 1 |
— Parameter

Simulation Time (s)
Start Time of Current Step (s) I:I
Interval for Time Steps (s)
Interval for Updating Coordinate (s)
Interval for Updating Global Stiffness Matrix (s) _
Maximum lterations _
Restart File Qutput Interval (s)
Results File Output Interval (s)
Results Output | On Nodes v]
State Variables Output | No v]
Results Sequence Manage
Results Format | Binary V]
History Qutput Interval (s)
a
b
B2

Delete
K] 0-16 Bf[a]25 Stepl A% & AL TH

-12 -



9.2.2.7 HEWIRFEH

7£ Step 1 I IA] B4 Fiif b Aty FSSI-CAS-2D/3D—Preprocess—Initial State, ¥ B #J455%
4, s ok, TERAIIEIRERE, W 9-17 Fizx.

Fs Initial State %
Solver: Static
Type: Generate Initial File ‘r]
Set initial state to Zero | Yes ']
Ok

B 0-17 WIgG sk AF i B A I

9.2.3 BB step2 R E

AWV E Step 1. Step 2 B§ANIFAI2E,  Step 1 45 5 ST R AL — AN R IF M EEIR
A, Step 2 AIERINEHER AP . N HEHEATH A S Step2 KR E .

9.2.3.1 7NESiE) 25

s SO PRI RS, BRINRI A ST A A S BRI I T, R Bl
A LA 5 B E I AP 34T B, WA 9-18 .

5| Step 1 r]Stap Ft&p @

il

1
= (9 Time Step
Fss Creat Time Step X -Step 1
_ | Sub_Step 1
Time Step: |Step -1 Step 2
Ok Sub_Step 1
Kl 0-18 BN a)20 (20 B 5 K

-13-



USRS E Step 1 (34 5 26 A ANHT AL L) & TS B AR IR I )20, B e 202 B
A Step 1 KIPTABCE: AR SCH IR I 18] 25 & Step 1, BN I 8] 20 #4075 2 58 i
BRI BAFFAT IS H. TR AR, — BRI T ek Step 1 IFTA S8 B 5%
BB TE] 2D

9.2.3.2 NN R &4

5iif1a)25 Stepl W EAHE .

9233 BANBENXHREN

s e b THAE UserDefined, £ T 4 #9116 4% Boundary Condition—Add, #n&] 9-
19 Fr7m

Fis FssiCAS ks UserDefined Boundary Condition Loadi.. X

File UserDefined | Support

Please load the DIl file that includes the

[ soil Model >
e " - UserDefined Boundary Conditions
Boundary Condition * Load

|—Mndel | Results Deleta Load Boundary Condi... Load DIl

Ok

K 0-19 N B L F %M Eh S HER

SNEE DA DB E G, EFIRFEH P B € SGh A E AL E AL
FRM, BpREEEE 9-20 Fiw.

VE: BRSRMRME . SO 1T A e U E A AT £ (On Solid Nodes)
HE XFLE R A (On Fluid Nodes) ;  H 5€ X440 1735 B [E4& 2. 5¢ (On Solid
Elements) ; HE XA MBMEEIEFERIARIC (On Fluid Elements) .

-14 -



1 Force
# Flux

11 Displacement
’ Pore Pressure

111 Distribution Pressure
# Flow Velodity

N Hydrodynamic

@ UserDefined

|| Periodic Condition

)

On Solid Nodes »
On Fluid Nodes ~ »

v w v v w wv v v v

k| On Solid Elements ¥
On Fluid Elements »

© Apply
e Delete

Fs Boundary Apply b

BC Name: [BC-f]

UserDefined DIl

|7© UserDefined DIl Userdefined 1 n

Ok

{1 Displacement

ﬂ Pore Pressure

t_ Force

Z Flux

111 Distribution Pressure
# Flow Velocity

=y Hydrodynamic

@ UserDefined

|| Periodic Condition

- vy v v v v

»

¥ On Solid Nodes
» 5| On Fluid Nodes €3 Apply

On Solid Elements * /@ Delete
On Fluid Elements P

Fs Boundary Apply X

BC Name: [BC-6

UserDefined DIl
(@ UserDefined DII Userdefined 1 ﬂ
[v] X Dof []Y Dof []Z Dof
(O Pore Pressure O Flux
Ok

B 0-20 K B R SO 525 R SRR (R 52 1 5

e AR S B € SGA RS, AT ZEMIBRES DR UserDefined_BoundaryValue.dll 3C
f: Boundary Condition—Delete, i H. 75 Z00 & FH A7 B 1 SRR AT BRI B S
9-19. K 9-20 MHEE1E) .

9234 XEE A

52 Stepl # ik EAHIE

9.2.3.5 REKFN O R EH
52 Stepl H ik EAHIE
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9.2.3.6 REMPNESH
51825 Stepl H % B AH[A

9.2.3.7 W E KRS AR
5185 Stepl H % B AH[A

9.2.3.8 I ERTEZ

R il FssiCAS—Preprocess—Solver—Time Step. Step 2 HIH} 8] 1% i+ + Simulation Time
(SN E], W &N 10s; Start Time of Current Step(s) N UG THE IS 8], ¥ BN 0s; Interval
for Time Steps (s) A A5 K, B E N 0.05s; Interval for Updating Coordinate (s) AL R 5E Hri
8], ¥ E N 11s; Interval for Updating Global Stiffness Matrix (s) NI &5 FE 5 HT I 8], W BN
11's; Maximum lterations AEEANIT (8] 25 & KIEAIREL, B E N 10 25; Restart File Output Interval
(s) Ak B 3 SO TR), e BN 11 s; Results File Output Interval (s)v%n i 5 — i ZI Fr &5
BT R B . Ny AR SR SE SRS I A (R RE ,  EONEE 0.05 s B — s SR
Results Output Ak $E 4 H 17 sl sl s B sl _ES5 58 State Variables Output e #5642 73 4 H AR
A48 5; Results Sequence ML BT H L R FH, WIEHERGTHEEGAMFE . N1, NAE.
s B2 2545 2R ; Results Format TR S5 R SR, AL SR ORAE v @k 61 S0 5 ASCIL ST A
History Output Interval (s)Jy%i H 45 € (1715 RUEl S T0 BIR . BIAREEEE FSCA: (I (Rl AT RG , %
BN 01 st —ik. o, BI1, B2 AN RE, REFERMERITT, KA step2 ) HAK B
B 9-21 foR, SERUCE )5 77 s i Create.

-16-



Fs Time Step ? x
Sub Step 1 |~
— Parameter
Simulation Time (s)
Start Time of Current Step (5) D
Interval for Time Steps (s) 0.05
Interval for Updating Coordinate (s)
Interval for Updating Global Stiffness Matrix (s)
Maximum lterations
Restart File Qutput Interval (s)
Results File Output Interval (s) 0.05
Results Output | On Nodes Y]
State Variables Output | No v]
Results Sequence
Results Format | Binary ']
History Output Interval (s)
:
o
2
Frantn MNAlata e

0-21 Hf[E]2E Step2 AHIRS S B A 1H

9239 W EVIIREY

£ Step 2 I i) B4 L o o FSSI-CAS-2D/3D—Preprocess—Initial State, ¥ & #1445
fF, miid ok, TERWIIARIRARE, W 9-22 Fis.

Fs Initial State %
Solver; Static
Type: Generate Initial File v]
Set initial state to Zero | Yes ']
Ok

K 0-22 lask it B A
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9.24itE

Mt FSSI-CAS-2D/3D—Preprocess—Computation—FSSI-W, #4724 w1HH, IG5
BB 9-23 LIHEN P W AR I R R TR TR R

Solver Screen  TimeHistory

Total Number Of lterations : 2 Average Number Of Iterations: 0.0

Analytical Step: 187 Converged at Time: 10:18:15

RunTime: 9350 CumulativeTime: 10.350

Total Number Of lterations : 2 Average Numb| Fs Succuss g
Analytical Step: 198 Converged at Time|

RunTime: 9900 CumulativeTime: o The calculation is complete.
Solution process at this step is completed at: 10:18:

Begin To Save Final File
Displacement Order: 0

FssiCAS For Windows OS
Program Name: FssiCAS

Kl 0-23 Hfl ih 5 5E B A i
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9.3 FSSI-CAS-2D/3D B2 R mEig{F—FAIE

9.3.1 &S

A7 FSSI-CAS-2D/3D—Postprocess—Open Results File, #6475 ZAMH 25 B 13k, 4

9'24 Fﬁzl—_\‘o

PostProcess

Load Initial Files
Distribution
Soil & Structures
i Displacement
- Effective Stress
- Strain
+ Pore Pressure
- Seepage Velocity
| Seepage Force
- Void Ratio
- Acceleration
" State Variables
Liquefaction Potential
- Stress Based
- Pore Pressure Based
" Seepage Based
- Structural Element
OpenFOAM
DualSPHysics
- Pressure
- Velocity
o ldp
Fluent
£2 History Plot
Soil History
Wave History

s Load Files

File Type:

_ + | B4 Choose a Soil Results File...

1 | « Project > Results * Soil_Model >

| res

Data Path:

R Ik
B ELPSE ~ &R

‘ Baa Multiple

= BER
= o

Load Files || Reload | | Remove |

¥ T

2B

9.3.2 &% 7%

#itdi FSSI-CAS-2D/3D—Postprocess—Distribution Plot—Solid—Displacement, £ %1 L
77 T H A% £ Displacement Z, #y AW AIZE Sdi A4, W 9-24 fFios.

iy FssiCAS V3.5.4
File UserDefined Support

W =S|

L RS (C)

- FEEHE (D)

0.5 « TOSHIBA EXT (I

~ B (F)

~- 3T (G) v <

Y-Axis

v O i Soil_Model g3

L=sk]

2022/12/10 16:05

X

£

e |Multiple

025

SR

K 0-24 INEEUE TR A RSP TR IE

< P =>[02 | L BB cus | Allocated Memory Size(MB): 10| Project: |

Model | Results

PostProcess
Open Result Files
Load Initial Files

= Distribution
= Soil & Structures

Effective Stress
Strain
Pore Pressure
Saturation
Seepage Velocity
Seepage Force
Void Ratio
Acceleration
State Variables
= Liquefaction Potential
Stress Based
Pore Pressure Based
Seepage Based
Structural Element
OpenFOAM
= DualSPHysics
Pressure
Velocity
Idp
Fluent
= & History Plot
Soil History
Wave History

| Enter Command Here.

Save Finished

Soil-Structures. [ PostProcess

®
FSSi Displacement Z

Time: 0.200000000000000s

L.
o
o~
wn
2

E

N
o -

X (m)

Unit: m
0

-0.0459

-0.0919

-0.138

v

Elements: 14300 | Nodes: 34068 | S-Nodes: 18222 | F-Nodes: 15846 Element No: Node No: Material: All S-FType: Solid Boundary: 0 SelectType: Surface

Kl 0-24 WIGIRZS T Z 77 ) A8 43 A K]
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AL R A AT DL 4E RS Export Results Figure #2885, &l 9-25 fir.

Display Option

Liguefaction Potential

Scalar Bar

Axis
Perspective
Sectional View

Export

Export Results Data
e ———— S ———

Q Export Current Figure )

K 0-25 5k Hh fb s = A

LRI AT E A 9-26 P B TR B EC N B as Ko An A4, At R
40 a2 [ 45 R oA

1
SSI Displacement Z
Time: 2.000000000000000s
Unit: m
Io

-0.0452

E

N
-0.0904

-0.136
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Z (m)

Z (m)

20
T

15
T

10

10

20

Pore Pressure

Time: 2.000000000000000s

X (m)

Effective Stress X

Time: 2.000000000000000s

30
X (m)

-21-

40

50

Unit: Pa
2.05e+05

1.36e+05

6.82e+04

Unit: Pa

I1.14e+04

-6.01e+04
-1.31e+05
-2.03e+05

-2.74e+05



Z (m)

Z (m)

®
FSSi Mean Strain

Time: 2.000000000000000s

Unit:
-2.98e-09
T II
o
~N
-0.00158
';Q L
-0.00316
=]
° -0.00473
o -0.00631
0 50
X (m)
®
SSi Shear Strain XZ
Time: 2.000000000000000s
Unit:
0.01
I
o
St
0.005
'-!‘_3 |
0
-0.005
-0.01

X (m)

-22.-



®
FSSi Seepage Velocity X

Time: 2.000000000000000s

Unit: m/s
0.15

1
-

0.12

15

0.09

0.06

0.03

X (m)

®
FSSi Seepage Velocity Z

Time: 2.000000000000000s

Unit: m/s
0.02

20
E
i

0.01

-0.01

-0.02
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20

15

Si Seepage Streamlines

Time: 2.000000000000000s

Unit: m/s
0.121

0.0968

0.0726

0.0484

0.0242

20

15

SSI Seepage Streamlines

Time: 2.000000000000000s

-24-

Unit: m/s
0.121

0.0968

0.0726

0.0484



®
FSS‘ Seepage Force Z

Time: 2.000000000000000s
Unit: N/m”"3

le+04
o |
N

5e+03

15
T

Z(m)

-5e+03

-le+04

®
FSS‘ Seepage Force X

Time: 2.000000000000000s
Unit: N/m”3

1.5e+04
e II

9e+03

20

1.2e+04

6e+03

3e+03
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]
SSI

Seepage Force Vector

Time: 2.000000000000000s

0-26 THHE4E R0 K

-26-

Unit: N/m"3
3.2e+04

2.56e+04

1.92e+04

1.28e+04

6.39e+03

-2.25e-08



