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9.1 BEMAFFHHRmIES i

FSST#4L 1 F 7 58 OO T A AR, B3 VS A Intel 245 2% B wl xf Hodb AT 0E, A
PRIGIRIR o

9.1.1 BERFINE

F#, VS (Visual Studio) I TEE VS BAFITHCLHT Intel Z% %5 (Intel Visual Fortran
Composer XE). FEJEE, Intel HilEasLAEE S VS BAILAD, H 7 AIRHEE 9-2 T2 ILAC
(1 VS 5 Intel 445

Intel Visual Fortran Composer XE
2011 2013 20135P1 2015 2016 2017 2018 2019
2005
2008
Microsoft 2010
Visual 2012
Studio 2013
2015
2017

0 particaly supported

Lo



e B 2017 ficA,

@D V32013 support was added in Composer XE 2013 SP1 Update 1 (14.0.1)
@) V52013 support was added in Parallel Studio XE 2015 Update 4 (15.04)
3 V52017 is supported in Parallel Studio XE 2017 Update 5 only
4 f s Community edition, Desktop development with C++ component is needed
o fis Community edition. Common Tools for Visual C++ 2015 component is needed
6 the version number is same with Intel Parallel Studio XE
1208121 130&131] 140 | 150 | 160 | 170 | 180 | 190

Release Notes of IVF: https2//software.intel. com/en-us/articles/intel - fortran-compiler-release-notes

9-2 Intel Visual Fortran Composer XE F1 Visual Studio FJ A% &

9.1.2 IRBEIENME DLL X

FSSI$2AE [ - B 8 XU F AR 1 *.000 X3 mlift 7 B e XAife . fLE. )
MyisE (UPFQ) AIHE X Aifa#k. /- fmimiE (FV) WF PO, fERET A ErTblE
E XA B )y AR R ERTRLE E AL s EREMA R T B AT RLE E A
11; TERAR R AT DL E & XA ARBIEEE . Subroutine Userdefined BoundaryValue UPFQ
HNEEXNFE . FUE. EPHRRE TR, Subroutine Userdefined BoundaryValue
FV RN A B sl B R 0, Wil 9-3 fis. FIHENREHREIR 9-3
HH R AL B AT F P B S A TSR S RS« A9 S HARIS N R W& 9-4 PR

ﬂ UserDefined_BoundaryValue - Microsoft Visual Studio (B25)
iR  &EE) WENV) EEP) &£aB) SO Blv IRM #65K(S) SN S0m)  EEIH)
B -2 M| 9 - - Debug - x64 -rERc S B0 B-0-./B-|0- 7T

i

2]

Lol
137
138
139
140
141
142
143

Useeined Soudaryvaerso = IR

Ll G (Global Scope)

-|s UserDefined_Boundar
2 Subroutine UserDefined_BoundaryValue UPFQ_1(Coordinate, Ndime, RunTime, Pressure, Idofn)

! UPFQ: FiEr s biinfut. JLE. £dhH. [HE

! BB ATE AR A Coordinated) s, Fldofn™ B HEAMLEMIAREHEPressure

@$ ATTRIBUTES DLLEXPORT: :UserDefined_BoundaryValue_UPFQD

Implicit None

Input Variables

= Subroutine UserDefined BoundaryValue FV_1(Coordinate, Ndime, RunTime, Pressure)

F: e Ui sEay:-y
QQEC$ ATTRIBUTES DLLEXPORT: :UserDefined_BoundaryValue_FV_1__

Implicit None

Input Variables

B 9-3 M B E SGU AR AG MALR &



Subroutine UserDefined BoundaryValue UPFQ_1(Coordinate, Ndime, FunTime, Pressure, Idofn)
UPFQ: TP e LmEnifs. ILE. &hh. fig
RO FEANTEAAT A Coordinatef) s, Fldofn 8 HE R LRARFHEPresoure

IDEC$ ATTRIBUTES DLLEXPORT: :UserDefined BoundaryValue UPFQ 1
Implicit Naone

Input Variables

Integer Ndime

Integer Idofn | EARIR [0 EPressurefBING) B HER@: LAXAM, 2AZhHME, fLEREN]
Double Precision Coordinate(Ndime)

Double Precision RunTime

Output Variables

Double Precision Pressure

Local Variables

Double Precision X Y,Z2, SWL1, SWLE, P1, P2

Body of UserDefined BoundaryValue
¥=Coordinate(l]

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

SWL1=21.0D0

SWL2=14. 0DO

Tf (E.LE.26)Then
If(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 (¥ GT. 26, AND. ¥. LT. 29) Then
I I£(Z.LE.S¥L2)Then
| Pressure=(20-¥)+(P1-P2) /3+P2
'End If
IEnd If

Eeturn
End Subroutine UserDefined BoundaryValue FV 1

B 9-4 AW E I B E AT A



9.1.3 B*.f90 X pl Stk E (DLL) Xft

G TERE, Rl TTR, W 9-5 s, WERA P A A O AR
12, AR DLL SCHFERINTE R 9-4 TR 2 1 H PR 472812 T (1) UserDefined_BoundaryValue 3
ey, HEARES1EZ UserDefined BoundaryValue—UserDefined BoundaryValue—x64—Debug/
Release, Debug it & ) DLL SCAFA A2 WK 9-6 s .

[‘J UserDefined SoilModel - Microsoft Visual Studio
MR  REE WMAENV mBEE)| £WE) | EED B TEM WES) SN ERw)  &EBEH)
B-2 W0 | & sEmrsse Ctrl+Shift+B

vl UserDefined SoilModel.f90 + X -EBE A
I_ G (Global Scope) = s UserDefined ScilModel1(Propd, Lprpd, Isw
1= Subrout AT RIS HT(Y) A r, Dstre, Dstan, Dmatx, &
2 Y 4R UserDefined SoilModel (U) , Telem, Igaus, Nstre)
3 EFTERE UserDefined SoilModel (E)
4 IDEC$ A &2 UserDefined_SoilModel(N) 1
5 ATFIERE () v
6 Implicis HEERE(T)...
7 EREEER(0)...
8 |! Tnput Vi 1 sz Ctrl+E7
9 Double P HEEM R AT A S K

K 9-5 ApiH P B e LB A 464F DLL TP BRR &

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

o~

FR fEME £l FN

E BuildLog.htm 021/4/23 16:0 Chrome HTML D... 6 KB
|| UserDefined BoundaryValue.dIl 2021/4/23 16:02 SR > 10KB
|j UserDefined BoundaryValue.dll.emb... 2021/4/23 16:02 MANIFEST 3244 1KB
] UserDefined_BoundaryValue.dll.emb... 2021/4/23 16:02 Resource Script 1KB
& UserDefined_BoundaryValue.dll.emb... 2021/4/23 16:02 Compiled Resou... 1KB
|j UserDefined_BoundaryValue.dllinter... 2021/4/23 16:02 MANIFEST 3245 1KB
o UserDefined_BoundaryValue.exp 2021/4/23 16:02 Exports Library F... 2 KB
i UserDefined BoundaryValue.lib 2021/4/209:23 Object File Library 3KB
] UserDefined_BoundaryValue.obj 2021/4/23 16:02 3D Object 2 KB

K 9-1 Debug it & T UserDefined BoundaryValue.dll SC2FH A7 fifs bk

e P E SCA TS A S A B3 B B8 8 e 0 I I R/INRIT T AN 7 A4 3, USN
I, PN HEOINEE T, S AR RS R F A OISR RN EER T R 5
!



9.2 FSSI-CAS-2D/3D B R miglE BIALIE

9.2.1 EAMIZIE =Lk

R FSSI-CAS-2D/3D—Preprocess—Load Mesh—Gid, 7E# H i SO & X TR AE Hp ik 3¢
Gid i th A SO, X s AT R4, i 9-7 Fr.

PreProcess &

. — i Choose GidMesh File... x
2 H LoadMesh Fs
g:faqus « v 1 « Case... > Case9 UserDefined_Boundary_Inte... > v [&] # Case9 UserDefined_Bou... P
HyperMesh -
Gmsh B - FrEwitE = - O @
Al N ~
oyl LQ;‘;SBackgmm ¥ = N &R EE AR E5l Sl
- =y
OUW Boundary »ER Project 2022/4/29 19:04 =2
= [T 1 Bound
7 J’;f;”;ﬂn v W =E UserDefined_BoundaryValue_5_User ... 2022/4/29 19:04 it
Material 2 L AR (C) [ Mesh 2022/4/26 16:43 T 1,632
Material 3 - FE%E (D) [ slope_surfigs 2022/4/26 16:46 IGS Szit 123
= Materials
Material 1 w TOSHIBA EXT (I
Material 2 - HHE(F)
Material 3 .
= Boundary Conditions - 3 (E)
BC-T - B (H)
BC-2
BC-3 - FTHOES (1)
BC-4 - KUZ ()
=~ Loads
= HydroDynamics - KUZ ()3 v < >
=% No Hydro
= Stokes Wave S{HE(N): [Mesh V‘ All Files ~
E CFD a2
= AreoDynamics FIFF(O) B
Fluctuating Wind

9-7 F A\ Abaqus M I R &2 K

FE 5 L AE A B BRI B 9-8 Pl ARSI r A R N AR LY R R
To M T HERABIE KA X IR ERRUA T R Bt BN 1, sl Ok HZ A0 i Ak $.

Fis Load Mesh 7 x
S. Node Ele. Type F. Order
M_1 8 | solidElement 7| 0 v
M2 8 | solidElement v| 1 v
M3 8 | solidElement v| 1 v
Ok

K9-8 BLENFLARTT MBS




st Preprocess—Load Background—Outer Boundary, 7E# H 1) SCAF LB THAE ik 5
Gid iy > igs PR SCE, U EOS AT L, WiE 9-9 Frax. Fhi A RS TR A A
9-10 7.

« "~ Init7.UserDefined_Boundary ifial Fl ifial Fl [<] " 1l
Y FssiCAS
| mev R
File UserDefined Support T Hh
H D 1 @ OneDrive - Pers:
E B @ H = l" P Quter Boundary - O X

B
Model Results -
Iges File o=
PreProcess » s | ‘ » Ei
=1 LoadMesh

R Choose File
- Abaqus mimmen

=-[f LoadBackground B

[ . )

- & Outer Boundary =

P - - FAE (H)
- EEEA (1)

- SRR () v

SZHE(N: [Slope Surfigs | [Boundtrige)

Q)

9-2 In#EANE 52k (Outer Boundary) 0 R/RE K

............
nnnnnnnnn
......

Bl 9-10 Hn# R JE v S A%
9.2.2 BB stepl ®E

KM E Step 1. Step 2 B2, Step | I T4 580 H AR gt — A R 101 464K
A&, Step 2 NIEFUIMEGHHEN D . T AT AP Stepl MU E.

9.2.2.1 ARIMBREH

KEFSFINETE (z=0m) FAWE x. vy« z FAMZAHE, SAELAPHAMIE (x=0m)
F(x=200m) BT EKE x y FHAPZAR, MEEHEADH (y=0m) Fly=10m) 75 1%
B Xy y HRIPLIHR . SR AR 0 2 ok i 15 B K sh i A4tk i TR ER



V, ST ERERERE, #AmmEssi. ahss R 8, RS, A0k
M, RARE R R PR I AT, BARRIEIE 9-11.

s Boundary Apply X
¥ Displacement HE Apply

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

— Constant.

Lt Force 3
= Flux
1t Distribution Pressure

IZ. Flow Velodity

(@ Constant Displacement

dzpof 0

Hydrodynamic
UserDefined

v v v v v ¥

Periodic Condition

— Load Fil

O Time History Displacement File

I—

X Dof
Load File
oy
Load File
[
7 Rt
Ok
Fsi Boundary Apply X

BC Name: [BC-3|

— Constant.

@ Constant Displacement

XDof [0
' 1 Displacement @ Apply
zDof o

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
oo 11
Load File
. N .
Ok
F5 Boundary Apply X

BC Name: [BC-2

— Constant
@ Constant Displacement
Ozpot 0o
1 Displacement YD Apply — Load Fill
t Force @ 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
. N .

Ok




| { Displacement
A¥ Pore Pressure

|t Force

& Flux

141 Distribution Pressure
1% Flow Velocity

L Hydrodynamic
UserDefined

|| Periodic Condition

v v v v v

»© Apply
» @ Delete
»

Kl 9-11 B30 S s il 5t &4

1754 M ER4E % 1 b 5o Show Boundary Condition, RJ DA 25 A& 75 IE RS Inid A 46 1F .

2 FHFAF IS 5 R B

Wi —IRWE, WEEIINL A%,

— i BARIES

TIRKA TS N B AL T AT, B MO EE R AT 2 R AN TR (3 5 AR I B

H.

9222 ENiAE

=1

LE z J5 A1V B B 705 FE -9.806m/s?, TP 9-16 AT/«

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

Centrifugal Acceleration Field
L solver
El(_t) Time Step

Fs Field Quantity

B ]

Acceleration (m/s?)
X
\G o
z -9.806

K 9-12 F Jy ik B ke B 5

9.223 KKENINAFFHRE

M T AR R B2 R R, T BB KB i ST, IF B E Stokes Wave #5677
A, A FssiCAS—Preprocess—Loads—Hydrodynamics—Stokes Wave. 1 9-17 Fi7w.

E Loads

= HydroDynamics

—>

Cancel

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

SWL Position (m) :

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

[
L ]

9-13 UitlEIHE & s 2N B 5



9224 IEEMREH

#iii FssiCAS—Preprocess—Material—Material 1, FRMZFRFE Al CLEAT R EL, 765 H %)
THEH R AM B S . ARFIRE =ME, SERE WK 9-14 P,

Fs Material 1 — X
Material Name [Material 1 | m
Constitutive Model: | Elastic v|
Succeed | No Succeed v|
Initial Stress Tensile | Yes v|

— Constitutive Model Parameters:
Young's Modulus (Pa): |1e1 1 ‘

Poisson’s Ratio : |D.33 ‘

— Dampmod Model Parameters:
Dampmod Model: ELASTIC v

Young's Modulus (Pa): ‘D ‘

Poisson’s Ratio: ‘U ‘

Damping Coefficient: ‘D ‘

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

Parameters under the Experimental Environment:

W
s Material 2 - X
. ~
Material Name Material 2 |
Constitutive Model: \ Elastic v|
Succeed \ No Succeed v|
Initial Stress Tensile \ Yes v/
— Constitutive Model P:

Young's Modulus (Pa): ‘127 |

Poisson’s Ratio : ‘0‘33 |
Dampmod Model P: s:

Dampmod Model: ELASTIC v|
Young's Modulus (Pa): |D ‘
Poisson’s Ratio: |D ‘
Damping Coefficient: |0 ‘

Permeability Ty [ Constant v K/Ky=1

Material Parameters:

Solid Particle Bulk Modulus (Pa): [1.0E+20 || sawration(o-1: ¥ |1 |

GOy s 0| Densy g

Permeability z(m/s):
v

-10-



Fss Material 3 - x

Material Name [Material 3
Constitutive Model: \ Elastic

4

Succeed \ No Succeed

SN DRC DR

4

Initial Stress Tensile \ Yes
— Constitutive Model P:
Young's Modulus (Pa): ‘157 ‘

Poisson's Ratio : ‘0.33 ‘

— Dampmod Model P;
Dampmod Model: ELASTIC v

Young's Modulus (Pa): ‘U ‘

Poisson’s Ratio: ‘U ‘

Damping Coefficient: ‘D ‘

Permeability Ty | Constant v K/Ky=1

Material Parameters:

Solid Particle Bulk Modulus (Pa): [1.0E+20 || satwatione-1:  [+| 1 |

Granular Density (kg/m®): 2700 Fluid Density (kg/m®):
Void Ratio: Permeability x(m/s): 001

Permeability y(m/s): 0.01

Permeability z{m/s): 0.01

9-14 PRS0 & S
9.2.2.5 B KRR

s FSSI-CAS-2D/3D—Preprocess—Solver—Solver Type, £ H X 1EHE A 15 B K AFE 228
B, il 9-15 Fios.

Fsi Solver Setup *
Solver | Static '} | Drained Y]
— Parameters
Rotation | Non-Rotation v
Stiffness Matrix Symmetry | No v

Iterative Convergence Criteria |D‘D1

Maximum Subdivision Number |WDU

Property Updation | Updated v
Analysis Type | 3D v
Restart File Written | Yes

Deformation to 0 in Restart File | Yes v
Displacement Succeed | Yes v
NBFGS | 1 v
Sparse Solver Type | Direct Sparse Solver (LU) v
Parallel Method | CPU OpenMP v

CPU Parallel Threads 4

B 9-15 RpEARRI LA RS B E 5

11 -



9.2.2.6 FIE]ZEE

R FssiCAS—Preprocess—Solver—Time Step. Step 1 HIHT[A]2P TR+ Simulation Time
(S)NTFEEES ], 1% &N 1s; Start Time of Current Step(s) AFFUG 1B W8], BN 0s; Interval
for Time Steps (s) NI A 25K, % B N 0.1s; Interval for Updating Coordinate (s) AL 58 5T A [8]
BEE N 0.1 s; Interval for Updating Global Stiffness Matrix (s) A NIl B 55 B 58 BrbS 7], W& AN 1.1
s; Maximum lterations Jy &AM [A] 2 i KOEARIKEL, W E N 10 425 Restart File Output Interval
(s) W% H 3 SCAFRIRS 1], WEE N 1. 1s; Results File Output Interval (s) Ayt 3 — B ZIFT G
T/ R BRI RS L N N AR S S BRSO R TR (AT R, B BONEE 0.2 s i — Ik Es RO
Results Output ik 4 15 s LB B s _ES5 58 State Variables Output Ayt £ /2 73 4t otk
S7F & Results Sequence AEF R E ISR TH], EFELBIIFRTAANE BJJ. N,
g B2 2545 R s Results Format TR S5 R SCAHE R, AL SRR Z gk S0 8 ASCIT ST A
History Output Interval (s)Jy%i H 47 € (115 BT BN Jy . RIAR S 25 RS (I (R [AT KRG, &%
BN 0.1 sttt —ik. a, B, B2 AWERE, CREFBUIMAERITT, WEE stepl MIEMARE
AWK 9-16 Pron, SERMBCE S 70 s Create.

s Time Step

Sub Step 1

— Parameter

Simulation Time (s)

Start Time of Current Step (s)
Interval for Time Steps (s)

Interval for Updating Coordinate (s)
Interval for Updating Global Stiffness Matrix (s) 1.1
Maximum lterations

Restart File Output Interval (s)

o= - o e
fo || == Z||S
-3

Results File Output Interval (s)

Results Output | On Nodes ']
State Variables Output | No ‘r]
Results Sequence

Results Format Binary v
History Output Interval (s) a
o

p1
p2

[=] [=]
=N
]
i

W
Crmntms Malats

Kl 9-16 If[a)0 Stepl XS H & F i

-12-



9.2.2.7 BEMIBFEH

1E Step 1 8] 5 4 Ft [ 7 /5 5 FSSI-CAS-2D/3D—Preprocess—Initial State, 15 & #]1H5%
, R ok, TEEWIEIRERE, W 9-17 Fix.

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

B 9-17 WIga 2 A e B

9.2.3 BE]ZE step2 IR E

AEGIEE Step 1. Step 2 BIANEFEIE,  Step | I T45 5 221 IR L — A R IFHIHT LG IR
A, Step 2 NIEANETFER A0 . NHIEATHR AP Step2 FIRE -

9.2.3.1 ;NINETE) £

ik OSBRI ()L, RN G A ST 5 A 2 AR TN IR T35, Rl el
A DA 5 v B I () D AT B, W] 9-18 Far .

E| Step 1 r]sup Ftep stép

il

= (9 Time Step
B Creat Time Step b4 -1 Step 1
| Sub_Step 1
Time Step: |Step - - Step 2
Ok Sub_Step 1

K 9-18 ¥ b b iR R E K

-13-



R B Step 1 193 4% PHRIAT AL B0 & U2 BBV N AR 125, 96 O 125 22
ZNST] Step | O BB AT ARG AT 9125 P VL Step 1, S5/ M5 40 0 B L 12
BB R A RS, N TR, — R T4 Step 1 HOFTH SHH R E 52
S FLQ)E R 135

9.2.3.2 ARIMBRE&H

51825 Stepl X BEAIA .

9233 EANBENILAREZY

st /e B THAF UserDefined, 7 N4 #7113 Boundary Condition—Add, 41/ 9-
19 Jfi7 .

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 9-19 S ANHE XD F M a3 5EH

SN B SO R RS BRI R, B HIEFEHT B € SCGA T A FE I AL B AL
FRM, AR 9-20 fror.

v DR E: M. B T B g U IEEEE AT 5 (On Solid Nodes)
€ XALE . BB T A (On Fluid Nodes) 5 [ 5E XA Af 1k E4A&#.58 (On Solid
Elements) ; HE X0 ABMEEIEFRAKRIC (On Fluid Elements)

-14-



11 Displacement

ﬂ Pore Pressure

t Force

# Flux

11 Distribution Pressure

Z Flow Velodity

N Hydrodynamic
kr:] UserDefined
|| Periodic Condition

v v v wv v v v wv w

)

1 Displacement

M Pore Pressure

1 Force

| Flux

111 Distribution Pressure
# Flow Velocity

. Hydrodynamic 4
@ UserDefined

|| Periodic Condition

- v v v wv W

» [ On Solid Nodes
» <55 On Fluid Nodes

On Solid Nodes  »
On Fluid Nodes  »
(5 On Solid Elements »
On Fluid Elements »

© Apply
° Delete

Fs Boundary Apply X

BC Name: [BC-f] |
UserDefined DII

|7© UserDefined DIl Userdefined 1 n

+@ Apply

On Solid Elements »|@ Delete

On Fluid Elements »

Fs Boundary Apply X

BC Name: [BC-6

UserDefined DIl
@ UserDefined DIl | Userdefined 1 ||
[v] X Dof []YDof []Z Dof
O Pore Pressure O Flux

9-20 5 H 5E XL F 2% R B R Ry s 1 5

e WARM R B e SR TS, AT ZEM RS N UserDefinedBoundary Value.dll C

f4: Boundary Condition—Delete, i H. 7 %

K 9-19. & 9-20 fI31E) .

923418 BE N

A1 Stepl T EAA .
9.2.3.5 BRI AL FFH
A1 Stepl T EAA .

-15-
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9.2.3.6 WEMHEISH

5if a5 Stepl H % B AH A
9.2.3.7 HEXKMFERLR

5if a5 Stepl H % B AH A
9.2.3.8 I EREF

mi it FssiCAS—Preprocess—Solver—Time Step. Step 2 FH A 2P %7+ #' Simulation Time
()N ], % B N 10s; Start Time of Current Step(s) N UG 1T H 18], % B N 0s; Interval
for Time Steps (s) NBf AP, WE N 0.05s; Interval for Updating Coordinate (s) 44 br 5 it
(8], ¥ E N 11s; Interval for Updating Global Stiffness Matrix (s) NI & 4R ST 8], W BN
11's; Maximum lterations AREANI 8] 25 e KIEAIREL, 15 BN 10 2; Restart File Output Interval
(s) % B S SO 1], BN 11 s; Results File Output Interval (s) v H 3t — Z fir g 15
s BRI B AR SRS SOOI TR AR, 1 B ONEE 0.05 s B — IR RO
Results Output Ak £ H 77 s B BT s _E45 R State Variables Output J9IEFE 2 75 4 IR
AAF & Results Sequence AEF R E TSR FH], EFELBIHRTAMNE BJ). N,
DRIk E 55 45 3L 5 Results Format v 45 R SCH R, AT OR A7y @k SR ASCIL SCAF
History Output Interval (s)Jy% Hi 45 € 715 BTG BN gy BIAR SR S5 SO (I (] [A)RG , 4%
BN 0.1 sttt —ik. a, B, B2 ANERE, CREFBIMAERITT, WEE step2 M H AR
B 9-21 for, SERCE S 737l Kl 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

K] 9-21 B[] Step2 A E S H

9.23.9 X BEWIIREY

1E Step 2 B 8]0 e 4E FL [ H /5 5 FSSI-CAS-2D/3D—Preprocess—Initial State, 15 & #]UH %%
, M ok, TERMIEHIRESRE, WE 9-22 Fizs.

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

#iii FSSI-CAS-2D/3D—Preprocess—Computation—FSSI-W, {RIF4E(HH, FFiE1T5,
BB 9-23 LLHEN T W 2RI R R T B 5 R

F& Monitor — ] =

Solver Screen  TimeHistory

FSSI-CAS5-2D_Soil Model For Windows OS
FssiCAS Licensed To Academic User By Prof. Jianhong Ye At WHRSM_CAS

SolverType : Static Date  : 20220422 Time 1 11:33:29
StepTime : 2.000 DeltaTime : 0.100  Max_lteration: 10
RestartTime: 2.100 Toler 0.010  MNerit : 1
Minimum Number Of lterations : 0

Maximum Number Of lterations : 1

Number Of Non-Convergence Time Steps: 0

Total / Average Number Of lterations: 1 5.0000001E-02
RunTime : 2.000 Iterations: 0 Kstep: 20 (Converged)

Solution process at this step is completed at: 11:33:29

Begin To Save Final File

Displacement Order: 0

FssiCAS For Windows OS
Program Name: FssiCAS

Kl 9-23 BUH TS e U IH
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9.3 FSSI-CAS-2D/3D B2 R Eie{f— R IE

9.3.1 &

#iili FSSI-CAS-2D/3D—Postprocess—Open Results File, %45 57 B ACFE A 45 R 04432, 4n
9'24 Fﬁ/j—_\‘ 8]

PostProcess

| -
Fs Load Files — X Fs Choose a Soil Results File... %

Load Initial Files

Distribution . f
Sl & Stuctures Flewe | Fsices Y]

1 « Project * Results * Soil_ Model » v O i Soil_Model g3 »

' Displacement @R~ sk A ]
- Effective Stress . . . .
- Strain P33R AR fE A FIN
+ Pore Pressure
. Seapage Velocity Baa Multiple 2022/12/1016:05 s
; =ER
Seepage Force Load Files Reload Remove
- Void Ratio e
- Acceleration R
" State Variables ¥ T
Liquefaction Potential Ok » T
- Stress Based S .
- Pore Pressure Based W SE
- Seepage Based o AR )
~Structural Element
OpenFOAM 2 - FEEHE D)
9 x
DualSPHysics < 05 . TOSHIBA EXT (I
- Pressure >'
- Velocity - 3K (F)
[l 2 (G:
Fluent ~ (&) v o< >
£2 History Plot "
Soil History | Sz | Multiple
ety 1. L
i

025

Bl 9-24 ImERBUE THE S5 RSP R E

9.3.2 L2153 E

Fii FSSI-CAS-2D/3D—Postprocess—Distribution Plot—Solid—Displacement, {EFt[fj I
77 L HEA2%E$F Displacement Z, Fy R8P i B4, @& 9-24 Fios.

Fs FssiCAS v3.2.27 - X

rt
Full v|[ Displacementz |v] <= P =02 I B ®| crus Projiect: |e/Cased UserDefined_Boundary_Interstifial Flow/Case9 UserDefined_Boundary_Interstifi | v|
Model | Resuits Soil-Structures PostPracess

located Memory Size(M

PostProcess (> Display Option I
Open Result Files
Load Initial Files > Liquefaction Potential J
D'“:".T(;g F 3 Unit: m |[> ScalarBar I
oil & Structures . 0
} s8I Displacement Z > s J
- Effective Stress
~ strain Time: 0.20s e Ferspeciive ]
 Pore Pressure > Sectional View |
- Seepage Velocity
- Seepage Force > Bxport J
~ Void Ratio

- Acceleration

- State Variables
Liquefaction Potential

- Stress Based

~ Pore Pressure Based

- Seepage Based
Structural Element

OpenFOAM K

DualsPHysics M
- Pressure —————y e —

-~ Velocity

- 1dp

Fluent o

2 History Plot

Soil History -0.0923
Wave History
o

0 10 20 30 40 50

20

-0.0461

15

Z-Axis
10

X-Axis

-0.138

2022-12-21 14:55:44 Wed

[Enter Command Here... M

Initial Finished Elements: 14300 | Nodes: 34068 | S-Nodes: 18222 | F-Nodes: 15846 Element No. Node No. Material : All S-FType: Solid Boundary: 0 Select Type: Surface

9-24 HIEHIRAES Z J7 I BIALA% 7 A ]
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AR B2 R A K A] LA H 45 F2 Export Results Figure %8 5, W& 9-25 Fios.

’ > Display Option

l > Liguefaction Potential

l > Scalar Bar

’ >  Perspective

l > Sectional View

|
)
)
> Axis ]
)
)
]

’V Export
[ Export Sequence Images ] I Stop ‘
[ Export Results Text l
P ———— e ———

< Export Current Figure >

pans——— m——

K 9-25 PB4 Habtos = A

LR ATEE 9-26 Fis. TR D ECT 1045 R oA B — 4, i R o
40 FFa) 25N 145 R oA

F ® Displacement Z
SSI

Time: 2.00s

20
T
m
[==]

w L
-0.0424
0
>
< oL
N -
-0.0848
0
0 10 20 30 40 50

X-Axis
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Z-Axis

Z-Axis

20

15

10

F ® Pore Pressure
SSI

Time: 2.00s

X-Axis

F ® Effective Stress X
SSI

»
| |

Time: 2.00s

X-Axis

221 -

Unit: Pa
2.05e+05

1.36e+05

6.82e+04

Unit: Pa
6.2e+03

-5.57et+04

-1.18e+05

-1.79e+05

-2.41e+05

-3.03e+05



Z-Axis

Z(m)

20

15

10

SS1

Mean Strain

X-Axis

Time: 2.00s

Shear Strain XZ

Time: 2.00s

Unit:
0.000154

-0.00151

-0.00318

-0.00485

-0.00651

Unit:
0.01




q Seepage Velocity X

Time: 2.00s
Unit: m/s
0.15
o a
(o]
0.12
'-t‘__') L

® .
: Seepage Velocity Z
SSI
Time: 2.00s
005
-
0.01
'-(‘__') -

-0.01

o I-0.02




Fss? Seepage Streamlines

0.0403

; Seepage Force Z

Time: 2.00s
Unit: N/m™3
le+04

5e+03

20

-5e+03

-let+04
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Z-Axis

F Si Seepage Force X

Time: 2.00s
Unit: N/m"3
l 1.5e+04
[an]
(]
1.2e+04
)
9e+03
6e+03

® Seepage Force Vector

St

Time: 2.00s

Unit: N/m"3
s I 3.2e+04

20

2.56e+04

1.92e+04

1.28e+04

6.39e+03

-2.25e-08

X-Axis
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