# T FssiCas-DualSPhysics BIBR-/BIRBEEIBS TR

1T FssiCAS 5 DualSPHysics # & 1H B 26 % Wik5e, FF/r4H FssiCAS F i i A
BRI BT R R B I E 1R,

2.285m 2.985m L

B 1 B s

1.1 FssiCAS B2 R ERIE—aii B

1.1.1 FEIEH

F P B e AR B A B — AN SR, HsE O 44, Hetndr 4404 Central_PointLoading:
Fi st Fsl, BURTJ ) FsiCAS #fs

7E FssiCAS 3 fFr, H P i File—New, HIR[HraE—ANIH; HH /7 A& File—Save, %
P2 BT SO (R FF Central Point Loading SCH9¢) , B RIEEHT 2 I H PRATAE Z B8

BRSO B, M RdA B X RV I, 7RSI % 0 ks Yes, AIRAES

AU ITH , %3 No RIAGRAE BT H , B RDREHE 30 3 ORAF AL 2 BURTE (0 SCAF R B, i 1-1
B o

Fis FSSI CAS
File
i} Open Fi Note... X
[ New... !

- o There are unsaved items. save or not?
& Save

[y Save as... [ Close




=1

Brazi_Disk_Split

| File|
i& Open Fi Note... x
:E New... o Save or Not?

; Save Srftz: Central Point Loading

D Saveas..

| Yes H No | Close

Kl 1-1 1£ FssiCAS #BAF i M EeRAF— DI H Fid 2 K

1.1.2 M

F P s a5 72 BT AL EE ST _E Model BPIRZE S A~ H 1) Load Mesh, fE5# H Choose Abaqus .inp
File & I, %&£ Abaqus AT 3 H IR A SO, R s S 4T %4, T N LRI
IR, i 1-2 FroR.

FEFRH ) Load Mesh & [ H ¢ B[4 5 SUBCRI LA BT IR, 8 AR Z2491 Hh it IR S i IS A 24
FRY o] (A5 s AR AT s B B ] 123 B 7R AR XA s J LT An P 1-4 P

‘ Model ] Results

PreProcess =
=15 LoadMesh
Gid
Abaqus
HyperMesh b Choose Abaqus .inp File.. X
Gmsh
Ansys S > lFERE » ZiBESE (E) » Condutas v O £ Condutas FEE »
= ¥ LoadBackground .
& Outer Boundary s R - o @
Materials Eiks ) ~ 2R S
Boundary Conditions & = A
= Loads =BEs DualSPHysics
= HydroDynamics BB Fssi 2
2% No Hydro 3= 7] pipeline3igs 9 6s 4 K
2% Stokes Wave bEF @ pipeline3.inp ANSYS 2021 R1 . 4,201 KB
& CFD masE ] turcotte.igs GS T 3KB
= AreoDynamics £ ' @ wrcotte.inp ANSYS 2021 R1.. 2,692 KB
Fluctuating Wind e
FAST = .
. — - E:
= Earthquake AR )
No Earthquake an My Passport 1€
Sinusoidal Function i KINGETON H:
Earthquake Library = KINGSTON (H)
Natlona! Standard Conditas "
UserDefined
= Field Quantity i) | v| [aiFies 0 v
No Acceleration Field
. e o -
Uniform Acceleration Field & o) L

B 1-2 N LTS i) R 4% ST



Fi Loac

Solid Node Element Type Fluid Order
sand 4 | Solid Element '" 1 "l
papchng 4 | solid Element ¥ 1 vl
[ Reduced Integration Ok

1-3 e B A s BRI A B T Ik

Kl 1-4 JUAE Y F) R

1.13 EAEE%

g LAY ()75 5502k, Je 9 T JE BRI I T4 S oA DX PRk DL B B0 i H I R 45 R 2K
FE U R LU RIS DL, TS IS S5 4 T At s 5 2 A S A4

P S E T AR S Model BPIRSE #14% H 1 Load Background, 1%&#% Outer Boundary
INERANS ek, EHLH igs File & 9, &M Abaqus FAFH T H I8 Se2 0, Rlheiaid
FIFF4EL, PR NJUARER )  se 2k, i 1-5 Fow.

Model | Results

PreProcess

=3 LoadMesh
Gid
Abaqus
HyperMesh

Gmsh
Ansys
= 7 LoadBackground
& Outer Boundary.
= Materials

; Bg:nsdarytundllluns FEL Outer BDUﬂdEI‘}" L D ><

Fucuaing s Iges File |E:/Condutas/pipeline3.igs

Earthquake Library .

National Standard Ch F I

UserDefined D D S‘E I e
= Field Quantity

No Acceleration Field

Uniform Acceleration Field

Centrifugal Acceleration Field




B 1-5 S UL 7 Sk

K 1-6 PRty sk

1.1.4 RNINAREH

B J U B ) I A BN B IR e I o X 7 Rl g, il RS % N
XY J7n g, FEEIR 3 At nK sl Ji kA, WE S G5 R AR BT N
Om/s.

AR T AR 2 Y, D SO, W 17 B

i TR 2 bR R, i Rk R, A0 1-8 TR
SRR, TFIG TR

‘ @ @ @ ﬁ W E_G & By @ @ @ o Step 1 VlStep Step @ o] ﬁ @_ ‘
1-7 Bt NID S £

H R ¥ o 826 ®

1-8 BE T R FFAR I

Step 1 vlStep Step §iEp O

Ml R, EEEIKAGUR, BAdiRaaE, FRRARFS TR RRd, G
Displacement —Apply, U1l 1-9 FioR;
FEFRH AN HE R A 1E X J7 AL [ E . Wil 1-10 Frow;

& | Displacement
o Pore Pressure

= | rorce

L Flux

14 Distribution Pressure

=2 Fluctuating Wind Pressure
Z Flow Velocity

= Hydrodynamic

i‘ UserDefined

- | e | w| | x| | T

[=| Periodic Condition

B 1-9 g iR 2e A P St R IR A2 30 F 2%




F.s Boundary Apply X

BC Name: [BC-1]

— Ci

® Constant Displacement

=T S

dent

— Time Dey

O Time History Displacement File

oo | v
of
Load File
Y Dof [ ']
Load File
OK

K 1-10 Jhn X 75 s e

RPERIREH AR, ARG, R RAFRFF NhsEsY, 1EFE Displacement—
Apply, 7E3H FIXEREF 213k XY R FEE e . b 1-11 s,

Fs Boundary Apply X

BC Name: [BC-2

— Ci

® Constant Displacement

dent

— Time Dep

O Time History Displacement File

oo | v
of
Load File
Y Dof [ v]
Load File
oK

B 1-11 JEhn XY 77 A # [E E

IR IR SRR B A R, AT RSO, fERR R T s, ik
Hydrodynamic—Apply, AR A MKsh 110 5 %A Wi 1-12 fros;

Displacement

2@ Dore Pressure
o . Force
= Flux

Distribution Pressure

* v wv wv wv w w

Fluctuating Wind Pressure

2 Flow Velocity

. Hydrodynamic ’[o Apply I

[=| Periodic Condition

v v

1-12 ¥R KB _EasitinsKsh /338 5 264



PG RS L M 5 ¥ PR Ak AR A4 BT, P il bR A i, A SRl 2 1 R i s,

%4 Flow Velocity, WEMEN 0m/s. WK 1-13 Fis;

: +

HH
T
aamaanaas
HETT

;

= Flow Velocity
<7+ UserDefined on Fluid Elements *

HO Apply

FE PR

1-13 Ji /& 2R AMA i 9 Om/s

LA 8 46 X 1 /2) 1% Show Boundary Condition, #1F] 1-14 Frx, w] U A2 5 BT
I 26, 2 BB INEIA A A E 1-15 Fros.

| v~ PreProcess Options

Mesh Visualization

O Solid Mesh @® Fluid Mesh
=- [ Geometric module
H sand
B pipeline

[ Show Nodes Show Mesh Edge

‘ Boundary All 'H Boundary

Show Boundary Condition

Zoom Factor |1D

Show Monitoring Points

l

Kl 1-14 724 45 X /4] 3% Show Boundary Condition

B 1-15 S BN i 5264



1.1.5 ZEMRESH

TERTACER S IE B 5 ) T EAE 2 v, i WEAE A BB 15 B AR E AN S 50 Dh e 4
Material;

TETAEX A bR 2 B s i U, s SRS A, 700 1 T T AR e R 2 L A A A8
A, BINSHN MR RS %, S OK, MEEMASEEE WK 1-17 i

HHEEE Yokt BB Hl  sw1 - owds @F
€] 1-16 Bl ARHE ST IE 107 B0 T RUR: 2 v BB ORI A 2 50l D 4] Material

Fs =
Material Name ‘sand ‘
Constitutive Model [ Elastic v
Succeed [ No Succeed v
Initial Stress Tensile [ Yes v
Global Stress -
|:tress Integration Algorithm: ‘ Default v
— C itutive Model
Young's Modulus (Pa); [0.64e6 |
Poisson’s Ratio : 033 |
Damping Model
Damping Model: [ ELASTIC v|
VourgsModuts G [0 ] possons o C—
Damping Coefficient ‘ Direct ¥y
: —— O—
Permeability Type: [ Constant v| K/Ky=1
Material
Solid Particle Bulk Modulus (Pal: [1.0E+20 | [Fluid Bulk Modulus (Pa) | 7] [1.2¢6 ]
Granular Density (kg/m>): 2700 Fluid Density (kg/m?): 1000
Void Ratio; 0.724 Permeability x(m/s): 0.001
Permeability y(m/s): 0.001
(oK
Fsf Material 2 -
Material Name ‘pipelme ‘
Constitutive Model: ‘ Elastic ‘}
Succeed ‘ No Succeed v}
Initial Stress Tensile ‘ Yes v}
Global Stress
Stress Integration Algorithm: [ Default v)
G itutive Model
Young’s Madulus (Pa): ‘0‘64&6 ‘
Poisson's Ratio: o33 |
Damping Model
Damping Model: [ ELASTIC v|
‘Young's Modulus (Pa): Cl Poisson’s Ratio: Cl
Damping Coefficient ‘ Direct v
o b T [
Permeability Type: | Constant “ K/Ky=1
Material
Solid Particle Bulk Modulus (Pa): [1.0E +20 | [Fiuid Bulk Modulus (Pa) | ¥] [1.2e6 |
Granular Density (kg/m®); 7850 Fluid Density (kg/m®): 1000
Void Ratio: Permeability x(m/s) 0001
Permeability y(m/s): 0.001
lox]

B 1-17 BEEM IR RIS



1.1.6 ZRpnAt[E] 25

AR5 453 A Stepl 5 Step2 PSS [E]22, 7E Stepl HHBETIEIRTE B & 8 1 M /K E A7 [EH
SORESHITHE Step2 TR S HAARIFE AR . Sl A B T AR H K Create Time Step
ISINEFEE, FFar 440N Step2, BRI RRIORIN. 0k 1-18 FioR.

File UserDefined Support

SN
Fs Create Time Step X

HEHE Vo e ® B Step 1 | step [step 18 O

1-18 ¥¥JN Step2
1.1.7 /KEh s FEHRE

A A S TN IR KA PR [ 2, P Tt I IR » B SE7E Stepl BN R % B F KAL. Wik 1-19
Hr7s o

Riifi FssiCAS—Preprocess—Hydrodynamics—Stokes Wave, RIS —Frg, HAihSH
E TR .

Model | Results

PreProcess
=1 LoadMesh
Gid
-~ Abagus
HyperMesh
Gmsh
- Ansys
= LoadBackground
& Outer Boundary

= Materials Fis Coupled Way >
sand
pipeline i
= Boundary Conditions Stokes
~~BC1
= Wave Type: | 1st Wave v|
BC-4
= Loads = .
=-HydroDynamics Wave Period (5) : |23 |
x Péu qur_q
=D Wave Height (m) : |[} |
=+ AreoDynamics
Fluctuating Wind
it Water Depth (m) : 0,533 |
= Earthquake
No Earthquake
Sinusoidal Function SWL Position (m') : |0533 |

Earthquake Library
National Standard
UserDefined

E-Field Quantity
No Acceleration Field
Uniform Acceleration Field
Centrifugal Acceleration Field

OK

K 1-19 [ SR KB Fid F AP B

£ Step2 BN HEMNBEAR, Jel Pk $0 Step2,  sidi CFD #HATIESE. 0 N E PR,
7t CFD Solver 1] | $i3% BHpi%# DualSPHysics, FHEEBEA N FI45 B0 F. Bt in i iR S
HanlE 1-20 fion.  (E: 2407 FssiCAS AN H DualSPHysics # R 45 B SO, TR gn — 3k
bid &5 R s, EH R ARG



F:s Coupled Way X

[~ Load Files
CFD Solver: l DualSPHysics ']
XML File: |c0tte3_mDBC_out/turcotteS.xml |

Load File

RunOut File: |cs/turcotteS_mDBC_ouURun.out|

Load File
Data Path: hysics;’turcotte%_mDBC_outfdata |
Choose
Deltat(s:  |0.09 |
oK

K 1-20 JWIRSHE

1.1.8 & E K EzF A BIFNETE]) 5

1F Stepl #T, AdrATALE S Model HPERSZ B4~ LA Solver, 1E 54 H A X 1EHE A ¢
EORAARIRM, KA1 BN Static (Static Kon S5 AJCRMIERE) , Step2 U T, KEDR
BB N Consolidation, FF#HATHRBEHESERE, WK 1-21 fx;

| Model ‘. Results

Gmsh =
Ansys.
= ¥ LoadBackground
- & Outer Boundary
=-Materials
sand Rt s setan
pipeline
& B'U;"cd?w Conditions Solver: ‘ Static "} | Drained "|
- BC-2 Analysis Module: ‘ Traditional Implicit FEM V|
BC-3
L BC-4 Sparse Solver Type: ‘
= Loads
= HydroDynamics
2% No Hydra Geometrical Nonlinearity

bad

Direct Sparse Solver (LU) "|

off v

=8 Stokes Wave Rotation ‘ Non-Rotation v}
F=Nea0] '
= AreoDynamics

Fluctuating Wind Iterative Convergence Criteria ‘0.01 ‘
FAST
= Earthquake Property Updation ‘ MNon-Updated v
Mo Earthquake
Sinusoidal Function

Stiffness Matrix Symmetry ‘ No '1

Analysis Type 2D-Plane Strain v

- Earthquake Library Displacement Succeed ‘
National Standard ‘

UserDefined flbtcs 1 hd

= Field Quantity Parallel Method
No Acceleration Field
Uniform Acceleration Field
- Centrifugal Acceleration Field

]
]
Yes v}
J
CPU OpenMP v|
4 |

CPU Parallel Threads

- Solver Ok
= (© Time Step

Conm 4

(a) Stepl HRfFEIAHRNE



b Solver Setu, »

Solver: | Consolidation V_| ‘ Drained v]
Analysis Module: | Traditional Implicit FEM v]
Sparse Solver Type: | Direct Sparse Solver (LU} "]
— Parameter:
Geometrical Nonlinearity ‘ Off '_‘
Rotation ‘ Non-Rotation "
Stiffness Matrix Symmetry ‘ No V‘
Iterative Convergence Criteria ‘D‘DT |
Property Updation ‘ MNon-Updated Y}
Analysis Type ‘ 2D-Plane Strain Y}
Displacement Succeed ‘ Yes Y}
NEFGS \ 1 v
Parallel Method ‘ CPU OpenMP '}
CPU Parallel Threads 4 |
Ok

(b) Step2 H R AR I E

K 121 BEEKRBER KRS

7 H AL F 1 _E 1) Model #44R 3¢ 5.4~ HH 1) Time Step H

B [H 2
R, AN S SO,
W 1-22 fis;

¥

£F 0.05s iy H I F22

sk Stepl T:EI’J Sub_Stepl, ¥
B HCN 0.5, IFE]ZE KA 0.05s, TE¥E£H, AN BB I B R
B 0.05s %t oA B 45 R,

) §
[ Model | Results F4 Time Step ¥ %
= 8 Material 1| substep ‘T
sand _p
pipeline ) .
y Smutation T —
= Boundary Conditions o inE )
BC-1 Start Time of Current Step (s) D
BC-2 Interval for Time Steps (5) 0.05
BC-3 . .
BC-4 Interval for Updating Coordinate (s) 1
= Loads Interval for Updating Global Stiffness Matrix (s} l:l

= HydroDynamics
2% No Hydro
2§ Stokes Wave

Maximum Iterations

Restart File Output Interval (s)

|

Kk 10
LR, %ﬁmﬁﬁi LR,

7 CFD Results File Output Interval (s) 0.05
#- AreoDynamics Results Qutput | On Nodes V|
i Ef'arthquake. State Variables Output | No v|
- Field Quantity e —
L Solver Results Sequence
= O Time Step Results Format | Binary v
- Step 1 ] e
SubiStep 1 History Output Interval (s) 0.05
S Step2 a
Sub_Step 1 g1 0605
Z® Time History & T
o= |nitial State
= {8 Computation
W Fssi-w
B FSSI-NW Create Delete

K 2-21 u%ﬁﬂm/ 1 AR K@ 24k

LE AT A EE S B 1 Model HIRSE LA~ A ) Time Step Y, sid5 Step2 Y Sub_Stepl, 1%
BRI 18] 25 #0 30s, Hﬂ‘l‘Eﬂ*H@jOOSS, ANFEFTARER, ASFEETRI BRI, RED AR 10
W, AN E RSO, B 0.05s fr oA 45 R, & 0.05s St I RESE SR, B B A A5 R,
N 1-23 fios:



[ Mode! | Resuts Fs Time step T%
Gmsh
b Sub Step [1 |
= T/ LoadBackground _p
& Outer Boundary
& Materials Simulation Time (s)
sand
pipeline Start Time of Current Step (s) I:I
i gcgg:w Conditions Interval for Time Steps (s) 0.05
ggs Interval for Updating Coordinate (s) 31
-BC-4 Interval for Updating Global Stiffness Matrix (s)
= Loads
= HydroDynamics Maximum lterations
% No Hydro "
29 Stokes Wave Restart File Output Interval (s) 31
kit g Results File Output Interval (s) 0.05
= AreoDynamics
E:SC;UE“”Q Wind Results Output | oOnNodes v
CREarthqimke State Variables Output | No '|
No Earthquake e —————
Sinusoidal Function Results Sequence

Earthquake Library
National Standard
UserDefined
=-Field Quantity
No Acceleration Field
Uniform Acceleration Field o
Centrifugal Acceleration Field
Solver B1 605
.--QTlme Step g2
&-Step 1
Sub_Step 1
= Step2
‘Sub_Step 1
@ Time History Create Delete

K 1-23 W E R ED 2 FIM SR S5

Results Format | Binary ']

History Output Interval (s)

1.1.9 RSBt

TR R LS R S B N SRS R AR BT AR AR
FIFAARSEARS, 3¢ Fluid Mesh, JFEATIRARTY SRk
A TR EFREO, 3E % g B

VT AR AR, 3 e Rt

| V¥ PreProcess Options

Mesh Visualization

O Solid Mesh ® Fluid Mesh

= Geometric module
-l sand
- @ pipeline

K 1-24 EEEIRARTT S

PN AR, A 1-25 B



K 1-25 ke iR S

AR R AL, A 1-26 Fros;

K 1-26 15 & I R s SR A8

FEA MR B 45 X Hh72) 3% Show History Plot ] DL 7~ L4 #r I FE 25 SR 1) i B . G
A7 FssiCAS—Preprocess—Solver—Time Histroy, ] UL %t OB FR 45 B A R, iE#H
NIRRT, s T CUEAT MR, Wl 1-27 P

Fis History Plot b e
— Information
Coordinate Type No. ~

5(2.19103,-0.15450,0.00000) Node_Pore_P 78 x
(2.19103,-0.16950,0.00000) Node_Pore_P 80 X
(2.19130,-0.15950,0.00000) Node_Pore_ P 76 X
(2.19130,-0.17450,0.00000) Node_Pore P 82 x
(2.19183,-0.15452,0.00000) Node_Pore P 74 x
(2.19183,-0.17948,0.00000) MNode_Pore P 84 X
(2.19263,-0.14958,0.00000) Node_Pore_P 72 X
(2.19263,-0.18442,0.00000) Node_Pore_P 86 X

K 1-27 B H B R B g R



1.1.10 & EVIEFHE

FERTALFE T _E Model BFPIRSEHLE2HA,

BRSSPI RS B, i 1-28 Fow;

fiili Initial State, & B UG [E]4 0s,
[ Model | Results
2% No Hydro
25 Stokes Wave
™ CFD
= AreoDynamics
;Lusc;uatmg Wind F§
= Earthquake
No Earthquake
Sinusoidal Function
Earthquake Library
Natiol andard .
Solver: Static
Type: Generate Initial File 1'_|
Set initial state to Zero Yes V_|
) Ok
® FSSI-NW =
N y’ VAR HA
(a) & Step 1 FIVIIHIRZS
ks
Solver; Consolidation
Type: Generate Initial File 1"
Set initial state to Zero Yes ‘F|
Ok

1.1.11 HEHRE

(b) W& Step 2 W UIRAS
K 1-28 W B AR

Al{_fl;TtE‘ OK’

A AT A FE S | Model BPIRZEHAE B Computaton H Y FSSI-W, B3 7E Aif A ¥ 518 1
5 A 2 J1 ) WriteCalculate THREARAN =, (RA7 4R0T0H , ARSI [ IF UG,

K 1-29 Flrow;

THE 5 G 45 RAEAEAE Project\Results\Soil Model\Static.

EIB H FssiCAS A4y, F e # H 1 Note & 1173 S5 Yes, B AR H 8 AF A7
i H & 1-30 Pros.



Model Results 38 Monitor o X

2% No Hydro z —
25 Stokes Wave Solver Screen TimeHistory
B CFD =
- AreoDynamics FSSI-CAS-2D_Soil Model For Windows OS
- Fluctuating Wind FssiCAS Licensed To Academic User By Prof. Jianhong Ye At WHRSM_CAS
- FAST SolverType : Static Date  : 20220420 Time 116:27:33
- Earthquake StepTime : 0.200 DeltaTime : 0.100  Max_lteration: 10
"~ No Earthquake RestartTime: ~ 1.000Toler : 0010 Nerit @ 1
| E‘a":so'di F‘L’_'LC“‘)" Minimum Number Of Iterations £ 0
g | Maximum Number Of Iterations : 1
-~ National Standard .
L UserDefined Number Of Non-Convergence Time Steps: 0
- Field Quantity
- No Acceleration Field Total / Average Number Of Iterations: 1 0.5000000
Uniform Acceleration Field RunTime : 0.200 Iterations: 0 Kstep: 2 (Converged)
- Centrifugal Acceleration Field
~ Solver Solution process at this step is completed at: 16:27:33
> © Time Step
-Stept Begin To Save Final File
Sub_Step 1
= Step2 "
Sub_Step 1 Displacement Order: 0
=6 Time History
o= Initial State FssiCAS For Windows OS |
= {il} Computation Program Name: FssiCAS
T Esslw v
@ FSSI-NW -

B 1-29 iHE5ER

Save or Not?

[ Yes H No H Close]

K 1-30 PRA7FIH S

1.2 FssiCAS B, A EBIE—F st

FH 7 B AIRSE RS 1Y Results, BPAT 53N J5 A FE 5 .
1.2.1 1n#X FssiCAS 34

MR G AL B ST | Results BEARSE HLA= H1 1) Open Results File, 7£3% H & [ File Type
Hhi%$¥ FssiCAS, Aiili Load Files, #EFEF5 BALFRM 25 R0, BIn] § N FssiCAS 115 44
B, K 2-1 s

Model I Results }

PostProcess
Open Result Files
Load Initial Files
= Distribution
= Soil & Structures F“El Load Files — b4
Displacement
Effective Stress
Strain
Pore Pressure File Type: FssiCAS v
Seepage Velocity ]
Seepage Force
Void Ratio
Acceleration
State Variables Data Path:
= Liquefaction Potential
Stress Based
Pore Pressure Based . s b <
scunito Bised |E./Condutasstsu‘ResultsfSml_ModeI/Multlple
Structural Element
OpenFOAM
& DualSPHysics Load Files| | Reload Remove
Pressure
Velocity
Idp
Fluent
= & History Plot

Soil History Ok

Wave History

Kl 2-1 FTIF4s Rt



1.2.2 %5 HmE

E I ,f/lz IZ: EF' EZ % ji % g\spillcemen:)z( —= ,

wwwwww

TR 2 b ONH

1 Full

[v|[ Displacement [v] <= pp =>[28

AN RS, fEE Rl g, BRTAE AR X A R oR 1%

I T 2 B 78 2 A B

Model I Results

PostProcess

E

[

A

Open Result Files
Load Initial Files
Distribution

= Soil & Structures

- 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

“ldp

Fluent

History Plot

- Soil History
- Wave History

Fssi

Z(m)

Displacement X
Time: 1.20s

.0 1.0 2.0 3.0 4.0

X (m)

-0-6@BHEEBME000

o]

Unit: m

-0.000445 le-06 0.000447 0.000893

-0.000891

2-2 2l o A

AR BT ELLE R A B & 2-3 Pron

Fsi

Z (m)
-0-86@BHBBE000

-0.000955
I e

Displacement X
Time: 20.00s

1.0 2.0 3.0 4.0
X (m)
Unit: m
-0.000508 -6.1e-05 0.000386 0.000833



®
FSSl Dynamic Pore Pressure

Time: 21.50s

o
(=]
5
g
E
N
2 1
'0.0 1.0 20
X (m)
Unit: Pa
-102 -38.1 254 88.9 152
I B

K 2-3 A AL 0 A K]

1.2.3 DualSPHysics #RZER S FssiCAS TR REK A E R

5 N\ DualSPHysics iR 1T H 45 R, &S 7E 5 AL 5L I Results #HR 22 8.4~ F [] Open
Results File, {E#H & [0 File Type F11%#% DualSPHysics, 3¢ 75 AL FE ) 45 5 0455k,
BIa] SANPE IR R, W 2-4 Fis.

Model Results

PostProcess

Load Initial Files
Distribution

= Soil & Structures Fsg‘ Load Files - .
Displacement
Effective Stress
Strain
Pore Pressure T = ¥ T v]
B File Type: | DualSPHysics |
Seepage Force
Void Ratio
SAccelflrat_iog XML File }5,’turcoi‘te3_mDBC_outz'turcotte&)(ml| | Load |
tate Variables

7 Liquefaction Potential RunOut File PHysics/turcotte3_mDBC_out/Run.out Load
Stress Based V!
Pore Pressure Based -
Seepage Based Data Path LISPHy5|cs,fturcotte3_mDBC_ouUdata| | Choose |

Structural Element
OpenFOAM Deltat(s) |0.05 |

= DualSPHysics

Pressure
loci o =

i Coupled initially with; [ Step-1 |v]

Lo ot
i [ ok ]
& 2-4 5\ DualSPHysics J IR 45 B0t

£ 72 MZE H14~ DualSPHysics T, R LAGEFE £ ILPIRAIE ST Itk 8RN 2 Hl IR B 5 K
Wk 2-5 fw, L HIBAR S 10 A o



File UserDefined Support

EEELC : Full v|[  Presswe  [v] <= P =>[1095 L @B | crus Allocated Memory Size(MB) : |10 | Project F/pipeline 2/pipeline
Model | Resuits Soil-Structures | PostProcess |
PostProcess Vodex)

Open Result Files
Load Initial Files
=- Distribution

= Soil & Structures
Displacement
Effective Stress
Strain
Pore Pressure
Saturation

®
.
FSS[ Pressure
Seepage Velocity

Seepage Force s .
Void Ratio Time: 10.95s

Acceleration
State Variables
&= Liquefaction Potential
Stress Based
~Pore Pressure Based
Seepage Based
- Structural Element 0
OpenFOAM
& DualSPHysics X (m)
Pressure |
Velocity

Idp ‘Wave Unit: Pa
0 1.84e+03 3.69e+03 5.53e+03
i ]

Fluent
= & History Plot
Soil Historv

K 2-5 LA 10 A

SRITAAERS, R [ AR S i AR R [ I 2y ade,  RITAT [A) I SR BiR S g R A N . [ 2-6
NaERERE, B 2-7 8 21s BRERS SRR .

|V Display Option l &

Monitoring Point [

Solid Model Solid Mesh []
Deformed Solid Mesh O
Solid Vector O

Solid Streamlines [
Solid Feature Edges [

Wave Model Wave Mesh [
STL Model ]
Wave Vector O

Wave Streamlines [

Remove Air Domain

Threshold of VOF:

| > Scale Factor }

| Apply \

K 2-6 4t 1AE

F S s@i) Dynamic Pore Pressure + Idp

Time: 21.00s

-2 0 2 4 6
Unit: P
-102 -38.9 5159 N 86.7 149 X (m)
| I - T

K 2-7 PR EARER S R



	1.1FssiCAS图形界面操作——前处理
	1.1.1新建工程文件
	1.1.2导入网格
	1.1.3导入背景线
	1.1.4添加边界条件
	1.1.5设置材料参数
	1.1.6添加时间步
	1.1.7水动力边界条件设置
	1.1.8设置求解器类型和时间步
	1.1.9添加时程输出
	1.1.10设置初始条件
	1.1.11计算并保存

	1.2FssiCAS图形界面操作——后处理
	1.2.1加载FssiCAS文件
	1.2.2绘制分布图
	1.2.3DualSPHysics波浪结果与FssiCAS土体结果联合显示


