B EES Rt EaEhFim

ARZEHH BN ARSI A EE R N B ERS) I N . ERSBRIEN T, s K
FH General Elastic A<fA5E R, ZERTF LB sh Syma B,  H AR K Pastor-Zienkiewicz-Mark 11
(PZID) &AM IR LB 14T N
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Step 1 BAIZE 204 T iHEWIE N AR B, NEEER A iRt —A R IF WG
DAL AR FH S AR R B AR, SR A #3164 Statics
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19.1 M&X 9

fEr ) GID JfF 57 —4ERR, LA R 4408 Material 1, FEKZR 41K} 44 4 Material

2, SO Bl 48 Material 3. RI70 A% 5, #2PLT P IR T H 4 € P RE S e
BT txt SCRS, HNCUT WAIRAE S, SO SR ALIE R T A S, fm 44 N Output-

Format- Gid.bas.

Elements:

*loop elems

*ElemsNum *ElemsMat *ElemsConec

*end elems

0

Nodes:

*set elems(all)

*loop nodes

*format "%i%14.8e%014.8¢%614.8e"

*NodesNum *NodesCoord(1) *NodesCoord(2) *NodesCoord(3)

*end nodes

0

Hx, rii# GiD—Files—Export—Using template .bas (only mesh)—Others...; £ /FEFEXT
TAEF IEREHS N Output-Format-Gid.bas [1].bas 34, mitdi Open; My AW CHE4, s
Save, WA IR CAORAFAEFR E NI E, & 1-2 Pios.

w7 GiD—Files—Export—IGES..., HJE X314, i Save, A LR U ORAFAESR € N7
B, IR R igs .



i: £ u_'“':'m- E Open template file *
Fles View Geometry Lnilties Dats Mesh Calodwe Help
£ New ain || <P Layerd MR &N | Directony: ca D), j & |Eg [ show hidden
2 Open_ Criha -
Recent prcjacis " & FS51-CAS-2D
3 Save Curles 7 Fssi-CAS- 2D
. Save 03 -6 B2 GiD 12.0.1
irrpont ' B [Dutput-Format-Gid bas|
Export IGES...
<3 Postprocess sl
Hos A5
ert post files E v
Rhingoeras...
) Print to file o e
Page and capture delsngt... — -
B Print... Text dats report.. File name: |Output-Format-Gid.bas Open
o] Gt ou ASCH pregect.. ; = -
- 1 4 ON layers.. Files of type: GIiD template (".bas) LE Cancel
M > Calculation file.. Corkox Gtk B write cutput file *
it i late bas h Du =
S ?_} Using template {cenly me<h) m:P Directory: == DA, ﬂ B|[B8]01 show hidden
(] ;
4l {Z DYFEAR2000 [E= Fesi-cas-2D
; NastranMesh | B Fesi-CAS-2D28
2,12 Obj | GiD 12.0.1
E; " Phy |E GiD mesh
-~ + PRy |E gid mmesh
ey 5TL B Output-Format-Gid.bas
TetGen
& Uy
ﬂ} VRML
::3: Az File name:  |GID MESH] Save
a2 Oithers,
;: = Files of type: Output (%) || Cancal

19.2 FssiCAS B2 A Eig{E—ai4tE

& 1-2 M GiD 3 H IR SO 0 B 1A

19.2.1 SAMIZFE =Lk

s FssiCAS—Preprocess—Load Mesh, 7E5 H (1) SO/ 305 AE HP e 4 Gid i H i RA&% ST
F, Xt B T TR A BN IS A

FE B AT AE TR B B ST B IR, WIE 1 -3 Fom. BT AR S0 AT AR DY)
VU s 4278, S.Node BRINA 4. AR 75 KOS A A, BTl Material 1 A1
Material 2 AT RIFTR I E N 1, mil Ok L HIBR AR



@ Load Mesh

S. Node Ele. Type F. Order
M_1 4 | SolidElement 7| 1 v
M_2 4 | SolidElement 7| 1 v
M3 4 | SolidElement 7| 0 v

Ok

1-3 BB S A I

A7 Preprocess—Load Background—Outer Boundary, 75 H ) SCA- & B0 TR HE PR Gid #i

H ) *igs T 5

B 1-5 Frios.

BEEEOL

I Model | Results

PrePracess

= 4 LoadMesh

- Gid

- Abagus

= LoadBackground

Fs Outer Boundary

20t W sR AT ZA, RGP IR 1-4 Fos, T R 5 [

‘ Iges File|

F:s Choose Iges File... X
« « 4 || « Dynam.. » 0603zhangyugidmeshtest v & | #%0603zhangyugidmesh.. 2
anv = Erv M @
o e - ) e #m
s ] Results 2021/6/3 22:19 ik
= Temp 2021/6/8 8:39 -2
o x = Es |1 seabed.igs 2021/6/211:04  1GS
pec =}
- -
Ch Fil B
00s€ rile -ﬁ
e FHEEER (C)
- (D
= KINGSTON (E)
- HE (H:)
Aeiea o E
FAEN): | seabed.igs v\ Pt v
FI7FH0) i

K 1-4 In#EAh S 4 (Outer Boundary) 53R =K



R Vo 28 OB B e v ® 8| o
Soil-Structures PostProcess

Allocated Memory Size(MI

PreProcess v PreProcess Options
1 LoadMesh
~Gid Mesh Visualization
i+ Abaqus ® ® Solid Mesh O Fluid Mesh
 HyperMesh SSi
- Gmsh 5 B Geometric module
* Ansys Bl Material 1
¥ LoadBackground B Material 2
" |& Outer Boundary B Material 3

= Materials
| Material 1

Boundary Conditions
Loads
HydroDynamics
% No Hydro
2 Stokes Wave
f=Fein}
AreoDynamics
* Fluctuating Wind
- FAST
Earthquake
- No Earthquake
~ Sinusoidal Function
-~ Earthquake Library
+ National Standard
- UserDefined
Field Quantity
+ No Acceleration Field
~ Uniform Acceleration Field
- Centrifugal Acceleration Field
Solver
(@© Time Step
5 Step 1
- Sub_Step 1
5 Time History
o« Initial State
(i} Computation

[ Show Nodes Show Mesh Edge )l

[ Boundayail v Boundary ]

[ Show Boundary Condition

Show Monitoring Points

W rsglw

- ® FSSI-NW
[Enter Command Here.. v
Load Mesh Finished Elements: 15268 | Nodes: 20242 | S-Nodes: 15585 | F-Nodes: 13657 Element No:  Node No: Material: All S-FType: Solid Boundary: 0 Select Type

B 1-5 g mRs A AN B4R m R ]
19.2.2 RMMIL R &4

AL T BEAETEIA T AR (y=0m) T BN x 5 y MR fEHKERKH
(y=0m)Ti S EMiin y KA. &5, RxaHTREREGEE W fn B g4, #aiss
LB, B s ‘RO, HEANDFERR, YRl R ReE LR SR, At
Bbr R EAW, BEAREWE 1-6 Frx.



= £ A
UserDefined Support Boundary Apply

BEECOL HEHE Vol&s R @8 B Step 1 v|sten sep s> OB W@ |ceus Allocated Memory Size(MB)
Constant
Model | Results Soil-Structures PostProcess 6C0ns‘tant Displacement

PreProcess
F 9
SSI

1 LoadMesh

' Gid

" Abaqus

7 LoadBackground

© & Outer Boundary

Loads

& HydroDynamics

|~ No Hydro
2 Stokes Wave

— Time Dependentt —40— 0 —

O Time History Displacement File

f=Fein}
= AreoDynamics
~No Wind /1 Displacement X Dof
" Fluctuating Wind @ Pore Pressure Load File
& Earthquake & Force )
- No Earthquake e
- Sinusoidal Function =
+ Earthquake Library Distribution Pressure Y Dof
-~ National Standard =2 Fluctuating Wind Pressure > Load File
- UserDefined 2 Flow Velodty 5
) Material
- Material 1 Hydrodynamic »
- Material 2 (5] UserDefined »
- Material 3 | Periodic Condition oK
Solver
(© Time Step
© Step 1
" Sub_Step 1

5 Time History
o= Initial State
i} Computation
i Fssl-w
® FSSI-NW

Enter Command Here..

Element | ct Type : Line

File UserDefined Support

FEEOL HHEHHE VOISR @8 R Step 1 v/ step sep S O W B | ous Allocated Memory Size(MB) %
onstant
Mode! | Results Soil-Structures PostProcess 6Constant Displacement

PreProcess

- Gid

* Abaqus ®

© & Outer Boundary SSI

Loads

& HydroDynamics — lime Dependent

% No Hyd i i ) .
B s&i&i;ve O Time History Displacement File

D ']
= AreoDynamics
. No Wind X Dof :
- Fluctuating Wind fwr = Load File
& Earthquake N /7 Displacement
- No Earthquake ¥ Pore Pressure 'l
~ Sinusoidal Function 4 Force
- Earthquake Library = e , Y Dof -
- National Standard m : Load File
" UserDefined i Distribution Pressure
A Material =2 Fluctuating Wind Pressure
Z Flow Velocity >
Hydrodynamic
Vaterial 3 UserDefined OK
Solver
® Time Step || Periodic Condition
= Step 1
" Sub_Step 1

= Time History
o= Initial State
{# Computation
W FsSl-w
® FSSI-NW

Enter Command Here.. v|

Element N Node No. A Line

K 1-6 Medid LA L F ok 1



T Bz & KR JiER, BRIIX 4 ERT SUE N K sh i 5L, sk a1
Wi Stokes U FIEHT At AT THE A, Bk E P IRON R FssiCAS—Preprocess—
Hydrodynamics—Stokes Wave, 1 1-7 ffizx. AKEREL BT AR ELEN 0, WA 1-8

B o

FssiCAS V325

File UserDefined Support

HEEor

HEEHE Vol& 208 @B B o1l esegea @@

cpus Allocated Memory Size(MB) : Project: Unsaved Project v

Model | Results

PreProcess

1 LoadMesh

- Gid

- Abaqus

¥ LoadBackground

& HydroDynamics.
|~ No Hydro
2§ Stokes Wave
[ =Y}
= AreoDynamics
~No Wind
- Fluctuating Wind
= Earthquake
- No Earthquake

- Earthquake Library
~ National Standard
- UserDefined

& Material

* Material 1

- Material 2

* Material 3
Solver

(@ Time Step

= Step 1
" Sub_Step 1

0 Time History

o= Initial State

® Computation

i ® Fssl-w
® FSsi-NW

- Sinusoidal Function

Mode?)

Soil-Structures. PostProcess

Fsi

Enter Command Here..

(M coupled Way

Elements: 15268 | Nodes: 20242 | S-Nodes: 15585 | F-Node:

s: 13657

Element No.: | Node No.: | Material : All | S-FType: Soiid | Boundary: 0 | SeleetType : Line

[ Stokes
Wave Type:

Wave Period (s) :

Wave Height (m) .
Water Depth (m) :

SWL Position (m) :

OK

1-7 KB S8 F %A1 5 Stokes I I ZHUE BB B S I



=) @ E=T] HEHE VIS e 28 B Step 1 v|step step & 08 L RED Allocated Memor Boundary Apply
Mode! | Results Soil-Structures | PostProcess

Constant A
PreProcess

i LoadMesh m [® Constant Pore Pressure

- Gid

- Abaqus ®
¥ LoadBackground FSS'
& Outer Boundary | |D
= HydroDynamics
2% No Hydro
S| P
D -
& AreoDynamics — Time Dependent
~No Wind - - §
" Fluctuating Wind M O Time History Pore Pressure File
& Earthquake u_\] N

- No Earthquake

I v

-+ Sinusoidal Function
- Earthquake Library
 National Standard
* UserDefined

) Material

- Material 1

- Material 2

- Material 3
Solver

© Time Step

© Step 1
" Sub_Step 1

5 Step 2
" Sub_Step 1

© Step 3
' Sub_Step 1

= Time History

o= Initial State

i Computation

v
W FSSI-W
® FSSI-NW .z S

Load File

OK

‘ Enter Command Here...

Initial Finished Elements: 15268 | Nodes: 20242 | S-Nodes: 15585 | F-Nodes: 13657 | Element No.: | Node No.: | Material: All | S-FType: Soid | Boundary: 0 | Sele

Kl 1-8 HEZK BRI = &
1923 Step 1 ®&E

Step 1 WS [A2E /N T iFRMIAE R I AR BI, RS iRt —A> RIEFRIRTAEIRES .
DRl AR P SRR AR R, SR AR £ Statics

Jev B Step 1 130 26 A R AR (1) 25 TS BCR- R I OB [a) 20, e [a) 20 2 B 3 & )
Step | MIATE W E . AW Step 1 IIFIESHREW T,

M TR B T L B E e R TR E . W 19 R, SR 5T
TR G, FssiCas BAF 2 ERINGIEE Step 1 BF[E]25

| Step v|$eep Step SEE

K 1-9 skFEm a2 120 Bon &



19.23.1 IEEMRISH

83 &S FssiCAS—Preprocess—Material—Material 1/ Material 2/Material 3,

BRI RR, BEMESE. SHMESEOE DA 1-10 Fos.

r

M el LLEAT

Ll

Material Name |Materia| 1 |
Constitutive Model: | Elastic Y]
Succeed | No Succeed Y]
Initial Stress Tensile | Yes Y]
— Constitutive Model Parameters:

Young's Modulus (Pa): |1e?r |

Poisson's Ratio : |D.33 |
— Dampmod Model Parameters:

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

Permeability Type: | Constant v K/KO =1

Material Parameters:

Solid Particle Bulk Modulus (Pa): |1.0E+20 || sawration(@-1:  v||1 |

Granular Density (kg/m?): 2700 | Fluid Density (kg/m?): 1000 |

Void Ratio: 05 | Permeability x(my/s): [1e-4 |

Permeability y(m/s): [1e-4 |

Parameters under the Experimental Environment:

Gravity (m/s): 9.806

v




[

[ bs ™

Material Name |Materia| 2 |
Constitutive Model: | Elastic Y]
Succeed | No Succeed Y]
Initial Stress Tensile | Yes Y]
— Constitutive Model Parameters:

Young's Modulus (Pa): |1e? |

Poisson’s Ratio : |D.33 |
— Dampmod Model Parameters:

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

Permeability Type: | Constant v K / K 0= 1

Material Parameters:

Solid Particle Bulk Modulus (Pa): |1.0E+20 || sawration -1 |v1 |

Granular Density (kg/m®): 2700 | Fluid Density (ko/m®): 1000 |

Void Ratio: 06 | Permeability x(m/s): [e-1 |

Permeability y(m/s): [e-1 |

Parameters under the Experimental Environment:

Gravity (m/s): 9.806

-10-

Ll



b Material 3 —

Material Name |Materia| 3 | :
Constitutive Model: | Elastic Y]

i Succeed | No Succeed Y]
Initial Stress Tensile | Yes Y]

— Constitutive Model Parameters:
Young's Modulus (Pa): |1e9 |

Poisson's Ratio: |0.3 |

— Dampmod Model Parameters:
Dampmod Model: ELASTIC v

Young's Modulus (Pa): |[} |

Poisson's Ratio: |0 | |

Damping Coefficient: |D |

Material Parameters:
Solid Particle Bulk Modulus (Pa): |1.0E+20 |

Granular Density (kg/m?): |2?00 |
Void Ratio: o |

Parameters under the Experimental Environment:

Gravity (m/s2): 9.806 |

OK

K 1-10 RATH RS E0R E S
19.2.3.2 IR EEHMNRE S

#iii FssiCAS—Preprocess—Load—Filed Quantity—Uniform Field, A%/ 241t il 2 /)
Bepgo HIINIE L) X J7189 0 m/s?, Y J71RA -9.806 m/s* W& 7. Step2 5 Step 3
H AR S (B 2P I 5 B B B H S AT A R B, DRSS SR R A AN 2 ARt ek
Yo

11 -



[ Fesicas va225

File UserDefined Support

PEEOE FFEHE Vo @@ Bl sw2 |7/ ® o) o llocated Memory Size(MB): [10__Project -
Mode! | Resuits Soil-Structures | PostProcess
Ansys v PreProcess Options
= ¢/ LoadBackground
& Outer Boundary Mesh Visualization
- Materials ? @ Solid Mesh O Fluid Mesh
Material 1 Ss‘
Material 2 = @ Geometric module
Material 3 & Material 1
& Boundary Conditions B Material 2
Xy Material 3
Y
porepressure
Hydrodynamics
© Loads
& HydroDynamics
% No Hydro
Stokes Wave
5 CF
= AreoDynamics
Fluctuating Wind
FAST
& Earthquake [ Show Nodes [ Show Mesh Edge N
No Earthquake
Sinusoidal Function [ Boundayan[v] | Boundary
Earthquake Library y
National Standard [ Show Boundary Condition
UserDefined Ty
= Field Quantity

Centrifugal Acceleration
Solver

© Time Step

= Step 1

Sub_Step 1

)

Sub_Step 1
0 Time History
o= Initial State
@ Computation

© Show Monitoring Points

Enter Command Here

v|

Initial Finished

19.2.3.3 & EKfEag A

=}

VAR

Elements: 15268 | Nodes: 29242 | S-Nodes: 15585 | F-Nodes: 13657 Element No: NodeNo: Material: All S-FType: Solid Boundary: 0 SelectType: A-*

Field Quantity

Acceleration (m/s%)

0

Y: -9.806|

OK

Cancel

i FssiCAS—Preprocess—Solver—Solver Type, {E#f H X iHAE b 1% B R RS2, Step 1
IR R R SR B 1-11 FR .

-12-



Solver Setup

Solver Static '] | Drained ']
— Parameters
Rotation | Non-Rotation ']
Stiffness Matrix Symmetry | No ']

Iterative Convergence Criteria |[}.01 |

Maximum Subdivision Number |1[}[} |

Property Updation | Non-Updated ']
Analysis Type | 2D-Plane Strain Y]
Restart File Written | Yes ']
Deformation to 0 in Restart File | Yes ']
Displacement Succeed | Yes Y]
NBFGS | 1 v
Sparse Solver Type | Direct Sparse Solver (LU) Y]
Parallel Method | CPU OpenMP Y]
CPU Parallel Threads l4 |

| ok |

B 1-11 SRARZSRT AR S EO B A
19.2.3.4 & EBtE) %

I8 3d 5 FssiCAS—Preprocess—Solver—Time Step W B [7]25 .

Simulation Time (s) Vit 5H &8, #WE N 1s; Interval for Time Steps (s) WEf AP K, WE
79 0.2 s; Updation for Coordinate Time (s) NAEAR E I (8], WE N 2s CRTUHHEARNE, BEHX
AT HALFR) 5 Updation for Global Stiffness Matrix (s) A WIEERE FEBET IS [A], WE N 2s CANEE BT
NIFEEHEFE) ;3 Maximum lterations Jy%E/ M E] 2D B RKIEACIREL, W BN 10 225 Restart File Step (s)
Nt S SO ], BN 2s CRVAERRER JE SCE) 5 Output Time Step (s) Ay B 5 — B Z1 By
A R R B . By BIAR SRS RSO I (RN ANRE, B E VR 0.2 s FatH — Ik Es R
;5 Results Output Type Ak #5450 H 77 & EHI45 8 History Plot Interval (s) A% Hi 45 2 115 i 8%
Bt BN Dy NSRS BT TRl AT R, B ONEE 2 s fr — ok CROANRIHD o o, B
1, B2 ARERE, REFBGAMERIR . BARREWME 1-12 fis.
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s Time Step ! X

Sub Step 1
— Parameter

Simulation Time (s)
Start Time of Current Step (s) I:l Results Sequence
Interval for Time Steps (s) ,f}2—|
Interval for Updating Coordinate (s) Physical Quantity Value
Interval for Updating Global Stiffness Matrix (s) Coordinate
Maximum lIterations Displacement
Restart File Output Interval (s) E’ore Pressure .
Results File Qutput Interval (s) 0.2 TS A

——————— Seepage Force
Results Qutput | On Nodes v] Siress
State Variables Output |T] Strain
Results Sequence Manage Void Ratio
Results Format |Wl Acceleration O
History Output Interval (s) Bending Moment

Rotation Angle
z S
EL Saturation
B2
Create Delete Reset

B 1-12 WD AR S H E A

19.2.4 Step 2 & E

N TAZIE Step | WIWIUE N JJFFRZSIB L, 6 iF M AT 32 J5 228l 0 S 4081, {E Step 2 B [E] 25
e ARCR R PSR AR MR, SRAR AL FE Consolidation.

~ Stepl WETHE, mdi ¥ 28RN Step 2, Step 2 2= HBhEH Step | KIFTAXE, &
B R Step 2 FEN Step 2 B R . AN HEIR Step 2 FHEB NS Step 1 AR
B

[ Step 1 ‘rl
: Step 1

B 1-13 EFER R BoREE
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19.2.4.1 EEMR S

Riil7 Preprocess—Material—Material 1, F /7 0] DL EAT SE SOM R AR, 78 B IR TEAE A 4
A RLZH . Step 2 H Material 1 K] General Elastic &AM, #RlZH G E WK 1-14 P,
HABF R ZEOA AT B

s Materia —

Material Name |Materia| 1

4

Constitutive Model: | General Elastic

Succeed | No Succeed

()]

<

Initial Stress Tensile | No

— Constitutive Model Parameters:
Bulk Modulus Kq (Pa): ‘5.850767

Shear Modulus Gy (Pa): ‘2.535e7

Mean Effective Confining Stress Py (Pa): ‘4&3

Maximum Stress Ratio: ‘WB

Type of Variation for Shear Modulus: ‘ Linear v

|
|
|
|
Type of Variation for Bulk Modulus: ‘ Linear "1
1
|

Coulomb Envelope and Tension Cutoff: ‘ Unapplied v

— Dampmod Model Parameters:
Dampmod Model: ELASTIC v

Young's Modulus (Pa): |D ‘

Poisson's Ratio: |D ‘

Damping Coefficient: |U ‘

Permeability Type: | Constant v K/KO =1
Material Parameters:
Solid Particle Bulk Modulus (Pa): [1.0£+20 || sawration-1: ¥ \

Granular Density (kg/m?); 2700 Fluid Density (kg/m): 1000
permestiy s
OK

Permeability y(m/s):

Parameters under the Experimental Environment:

K 1-14 MPRZSH0E E
19.2.42 R EKiRag A E

miil7 FssiCAS—Preprocess—Solver—Solver Type, fE5# H X TGAE % B K i g 58, Step 2
R R R SR E W E 1-15 Pios.
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ks Solver Setup X

Solver Static '] | Drained ']
— Parameters
Rotation | Non-Rotation ']
Stiffness Matrix Symmetry | Mo Y]

Iterative Convergence Criteria |[}.[}2 |

Maximum Subdivision Number |800 |

Property Updation | MNon-Updated T]
Analysis Type | 2D-Plane Strain ']
Restart File Written | Yes Y]
Deformation to 0 in Restart File | Yes T]
Displacement Succeed | Yes ']
NBFGS | 1 v|
Sparse Solver Type | Direct Sparse Solver (LU) ']
Parallel Method | CPU OpenMP ']
CPU Parallel Threads 4 |
Ok

B 1-15 SRARZS B AR RS HOE B

19.2.4.3 & EBtE) %

miiht FssiCAS—Preprocess—Solver—Time Step, 1% & 1T H K E] N 1s, BHEIZEKA 0.2 s,
AT AR, AN, REANEED R OERIRECRN 20 20, AHERE G X, 5 0.2 s i
H—RE R, B 02s Hl —IRIFES EEE R, o, B1, B2 REFERIME, RIAREIDE
WK 1-16 Fioso
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Time Step

Sub Step 1 |

— Parameter

Simulation Time (s)

Start Time of Current Step (s)
Interval for Time Steps (s) 2
Interval for Updating Coordinate (s)
Interval for Updating Global Stiffness Matrix (s) |2
Maximum [terations 0

Restart File Output Interval (s)

i

Results File Output Interval (s) 2

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

-

Results Format Binary

History Output Interval (s)
a s |
o
B2 s ]

Create Delete

K 1-16 B[P AI RS HOR B S
19.2.5 Step 3 ®HE

Step 3 MU SN JIMA R BL,  ABBLASIN TR B SO . RIR At 1
Dynamic, A8 £ AT DUSE o Mt iR wb 1 1) 3025 715447 i PZILT AR

Step 2 WHZEHE/E, Aili M LRI Step 3, Step 3 £ AZNEH] Step 2 WUFTHRLE, Ak
SR T B THE B Step 3 HEA Step 3 WE ST . A/ IR Step 3 % EAZHIN S Step 2
AR BE.

| Step 1 v
Step 1
Step 2

1-17 BRI [a20 ) P IRR B A



19.2.5.1 BEMR S

R Preprocess—Material—Material 1, F PRI LLEAT SR A RR, 72 o= & HE Hh §5)
A RLIZH . Step 3 H Material 1 >KF] Pastor-Zienkiewicz Mark II1 ARJFERL, 8Lk & a0
Kl 1-18 frow, HAWM RIS EA AT

Ff Materia -

E Material Name ‘Material 1 | °
Constitutive Model: ‘ Pastor-Zienkiewicz Mark Il v]
Succeed ‘ No Succeed "]
Initial Stress Tensile ‘ No ']

— Constitutive Model Parameters:

Mg [132 [m: 13 |
ag: l04s | o 045 |
Koo (Pa): 266 | Gero (Pa): [2.6¢5 |
o e e |
He  [750 | Hug (Pa: [4e7 |
Yui ‘2 | You: |D |
Py (Pa): |4e3 |

Variation Type:

‘ Bulk and Shear Modulus Vary Linearly vl

— Dampmod Model Parameters:
Dampmod Model: ELASTIC v

Young's Modulus (Pa): |0 |

Poisson’s Ratio: |U |

Damping Coefficient: |U |

Permeability Type: Constant v K/KO =1

Material Parameters:

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

Granular Density (kg/m®): 2700 Fluid Density (kg/m®): 1000
Vo ato N L R Y S—

Permeability y(m/s): 1e-4

Parameters under the Experimental Environment:

S C—

K 1-18 MRS E S
19.2.5.2 & EKfEeg KA

Fiili FssiCAS—Preprocess—Solver—Solver Type, 75 H XF i HEH R B R AFE ST, Step 2
IR R R LS RO B 1-19 FoR .
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Solver Setup

Solver Dynamic '] | Drained ']
— Parameters
Rotation | Non-Rotation ']
Stiffness Matrix Symmetry | Yes ']

Iterative Convergence Criteria |[}.[}2 |

Maximum Subdivision Number 80000 |

Property Updation | Non-Updated ']
Analysis Type | 2D-Plane Strain ']
Restart File Written | Yes ']
Deformation to 0 in Restart File | Yes ']
Displacement Succeed | Yes Y]
NBFGS | 1 v
Sparse Solver Type | Direct Sparse Solver (LU) v]
Parallel Method | CPU OpenMP Y]
|

CPU Parallel Threads 4 |

B 1-19 SRIGZS KT LM RS HONE S

19.2.5.3 M BE X HE

Riili Preprocess—Earthquake—UserDefined, F /o] LUMNEH /- H € XHUE R, 7E BRI
TEHE N R E, B 120 FioR. DA RS, 7R S R o R i i 1-21
TNo
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FesichS v3.2.25

File UserDefined Support
EIE=] B HEHEHE Vo 2B R Step 3 v|stp sup S &B| cPUs 2 |Allocated Memory Size(M): [10 Project:
Model | Results Soil-Structures PostProcess

PreProcess -] v PreProcess Options
1 LoadMesh
- aGid Mesh Visualization
i :baqu;l ., F @ ® Solid Mesh O Fluid Mesh
- HyperMesl
Gmsh S8 5 B Geometric module
* Ansys B Material 1
¥ LoadBackground B Material 2
" & Outer Boundary "B Material 3
= Materials
| Material 1
| Material 2
- Material 3
Boundary Con
XY
v
porepressure
Hydrodynamics
Loads
HydroDynamics
 No Hydro 01 Show Nodes Show Mesh Edge N
25 Stokes Wave
& D [ Boundary |+ | Boundary J
ArecDynamics

~ Fluctuating Wind
- FAST

[ Show Boundary Condition

— e —
Earthquake
' No Earthquake
- Sinusoidal Function
- Earthquake Library

Show Monitoring Points

Field Quantity
~No Acceleration Field
~ Uniform Acceleration Field

- Centrifugal Acceleration Field
Solver
(@ Time Step

Step 1
"~ Sub_Step 1
Step 2
b Ctan 1 -

Enter Command Here..

Initial Finished Elements: 15268 | Nodes: 29242 | S-Nodes: 15585 | F-Nodes: 13657 Element No.. Node No.: Material : All S - F Type

(a) BT hRA I A8t 7= s =2 14

Solid Boundary: O SelectType: -

-20 -



P Solver Setup X

Solver [ Dynamic T] [ Drained T]
— Parameters
Earthquake [ UserDefined ‘rl
Rotation Mon-Rotation ‘rl
Stiffness Matrix Symmetry [ No 'l

lterative Convergence Criteria  |0.02

Maximum Subdivision Number |80000

Property Updation [ Mon-Updated ‘rl
Analysis Type [ 2D-Plane Strain 'l
Restart File Written [ Yes ‘rl
Deformation to 0 in Restart File [ Yes ‘rl
Displacement Succeed [ Yes ‘rl
NBFGS [ 1 v|
Sparse Solver Type [ Direct Sparse Solver (LU) 'l
Parallel Method [ CPU OpenMP v|

CPU Parallel Threads 4

(b)IH A A 2 th i= v m =
1-20 I#H P B e O E R s = E
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Userdefined Earthquake

Number of Data: 2001 MIX Factor: nitial Time (s:[0 | k8] [ Max: 9.74-01m/s?
Frequency (Hz): 0.01 T
1me-a
Unit Conversion (m/s%): 1 ~ 14 ‘. | L
) B IR ¥ ] H 1. '# i e o ot
ER 4 N ﬂ | e
.| . . ; .
0 5 10 15 20 25
Time (s)
Number of Data: 2001 =% Factor: InitialTime(s):EI s Max: 6.49e-01m/s?
Frequency (Hz): 0.01 T
1me-a
Unit Conversion (m/s%): 1 o 15 |
© |
E [y _.H.,uw,n,,ruﬁL,M«'.ﬁ\r!W‘l d‘wl I ‘#\f\rﬁr\.‘\-‘m\m\.ﬂ« P
|
0 5 10 15 20 25
Time (s)
Load Ok

Kl 1-21(a) A& RPN SE i B 5 i

TSR ER AT
2001 0.01 0 -3e-05 5] — [ hEzEss:
3e-05 3e-05 3e-05 3e-05 3e-05| ¥iEsisg
3e-05 3e-05 3e-05 3e-05 3e-05| tEEAESEEE
NIRRT AR ;
3e-05 3e-05 3e-05 3e-05 3e-05 BB A
3e-05 3e-05 3e-05 3e-05 3e—05|mmeEs, = nErrms
3e-05 3e-05 3e-05 3e-05 3e-05
3e-05 3e-05 3e-05 3e-05 3e-05
9 [3e-05 3e-05 3e-05 3e-05 3e-05
10 |3e-05 3e-05 3e-05 3e-05 3e-05
11 |3e-05 3e-05 3e-05 3e-05 3e-05
12 |3e-05 3e-05 3e-05 3e-05 3e-05
13 |3e-05 3e-05 3e-05 3e-05 3e-05
14 |3e-05 3e-05 3e-05 3e-05 3e-05
15 |3e-05 3e-05 3e-05 3e-05 3e-05
16 |3e-05 3e-05 3e-05 3e-05 3e-05
17 |3e-05 3e-05 3e-05 3e-05 3e-05
18 |3e-05 3e-05 3e-05 3e-05 3e-05
19 |3e-05 3e-05 3e-05 3e-05 3e-05
20 [3e-05 3e-05 3e-05 3e-05 3e-05
21 [3e-05 2e-05 3e-05 3e-05 3e-05
22 [3e-05 4e-05 4e-05 4e-05 4e-05
23 |4e-05 3e-05 3e-05 2e-05 2e-05

DX oy U= WP

— |HHEX, ILtAH2001M R
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401 -7e-05 0.00104 -0.00166 0.0009 0.00513

402 0.00613 0.00551 0.00545 0.0039 0.00324

403 0.00273

404 [Eqk Y YR EE SRR ST

405 |2001 0.01 0 -2e-05 5

406 |2e-05 2e-05 2e-05 2e-05 2e-05

407 |2e-05 2e-05 2e-05 2e-05 2e-05

408 |2¢-05 2e-05 2e-05 2e-05 2e-05

409 |2e-05 2e-05 2e-05 2e-05 2e-05

410 |2e-05 2e-05 2e-05 2e-05 2e-05

411 |2e-05 2e-05 2e-05 2e-05 2e-05

412 |2e-05 2e-05 2e-05 2e-05 2e-05

413 |2e-05 2e-05 2e-05 2e-05 2e-05

414 |2¢-05 2e-05 2e-05 2e-05 2e-05

415 |2e-05 2e-05 2e-05 2e-05 2e-05

416 |2e-05 2e-05 2e-05 2e-05 2e-05

417 |2e=05 2e-05 2e-05 2e-05 2e-05

418 |2e-05 2e-05 2e-05 2e-05 2e-05

419 |2e-05 2e-05 2e-05 2e-05 2e-05

420 |2e=05 2e-05 2e-05 2e-05 2e-05

421 2e=05 2e-05 2e-05 2e-05 2e-05

422 |2e-05 2e-05 2e-05 2e-05 2e-05

423 |2e=05 2e-05 2e-05 2e-05 2e-05

424 |2e-05 1.33333e-05 2e-05 2e-05 2e-05

425 |2e-05 2.66667e-05 2.66667e-05 2.66667e-05 2.66667e-05
426 |2.66667e-05 2e-05 2e-05 1.33333e-05 1.33333e-05
427 |2e-05 2.66667e-05 2e-05 2e-05 2e-05

801 0.00176667 0.00106 0.00104 0.00192 -0.000566667
802 -0.00301333 -0.00378667 -0.00354 -0.00376667 -0.00266667
803 -0.0034 =-0.0014 -0.00273333 =-0.00238667 -0.0015
804 -4.66667e-05 0.000693333 -0.00110667 0.0006 0.00342
805 0.00408667 0.00367333 0.00363333 0.0026 0.00216
806 0.00182

807 [Eqk_z

808 |2001 0.0 0.0 0.0 0.0 | “#4t=fih, TZSHMER, HSHEATLLHERS
809 |2001%0.0

210

B 1-21(b) H € S B ECE SO

19.2.5.4 & E6tE) %

R FssiCAS—Preprocess—Solver—Time Step, 15 B T H B E] 4 20s, B EIZZKA 0.01
s, B 1s O —AePR, B 1s B —IRWIEEHERE, &FANIRDE ORI E N 20 28, AARL

EV=paEt
5NN

0.01 s ity — IR G R SCAF

£ 0.01 s ft — KT FE S EIZE R, o, B1, B21{f

HARWE P RIE 1-22 fis.
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Time Step

Sub Step 1 |

— Parameter

Simulation Time (s) 0

|

Start Time of Current Step (s)

[

Interval for Time Steps (s) 01

ﬂ

Interval for Updating Coordinate (s)
Interval for Updating Global Stiffness Matrix (s) I:l
Maximum [terations 0

Restart File Output Interval (s)

Results File Output Interval (s)

[= R ]
=REE
=

Results Output On Nodes v

State Variables Output No v

!

-

Results Sequence Manage

Results Format Binary

History Output Interval (s)
a
o
B2 s ]

Create Delete

1-22 IR R S M B 5

19.2.6 B EWHEHE

M THRA, 437I7E Step 1. Step 2+ Step 3 K £ il FssiCAS—Preprocess—Initial State, W E.
WItasFAE, s ok, SRR E, & 1-23 Pk,

Initial State

Solver: Static
Type: Generate Initial File Y]
Set initial state to Zero Yes v]

Ok

(a) Step 1 FIWIGH %A 150 B L 1H

_24 -



Initial State

Solver: Static
Type: Generate Initial File ']
Set initial state to Zero Yes v]

Ok

(b) Step 2 MIHI4A F A4 v B F 1

Initial State

Solver: Dynamic
Type: Generate Initial File Y]
Set initial state to Zero Yes v]

Ok

(c) Step 3 HIHIIA A AT BLE ST
K 123 WIaG AT E A s E
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19.2.7 it&

Fiili FssiCAS—Preprocess—Computation—FSSI-W, “A)i% All Step, FFafitH . FiHErE
1-24 CHEN AR N ER, BIRIRTHE 5E .

Fs Monitor - [o [T
Solver| Screen TimeHistory
Alpha: -9.255963E+61 -9.255963E+61 -9.255963E+61 ~
Start Assembling CSR Matrix With 32 Threads

Time Used in Forming CSR Matrixis:  0.15 Seconds
Start LU Decomposing With 16 Processors

Begin To Save Final File

Displacement Order: 0
20:40:16: lelem: 1

20:40:27: lelem: 1907

20:40:38: lelem: 3854

20:40:49: lelem: 5792

FSSI-CAS-2D_Soil Model For Windows OS
Program Name: FSSI-CAS-2D_Soil Model

B 1-24 BUE TS 5E S

TE: ik All Step A REIESL TSN . 2 IA]5 T S A B 45 S SCAFAE Results—
Soil Model—Multiple 3 2FJ .

19.3 FssiCAS B2 R R (IE—RLIE

19.3.1 NE S

miilt FssiCAS—Postprocess—Open Results File—Load File, M#{ Results—Soil Model %1%~
[f) Multiple LA, 40l 1-25 s,
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Fii

Fs

ExEor
Model Results -

PostProcess
% Open Results File
Load OpenFOAM
Load Initial File

Form

Soil Results File Director

|

Wave Results File Director
\ \
B

Fs Choose a Soil Results File...
© = 4[L « Resuts » Soi Model v o] [ = soi Model 2|
|n v FETEE E @
E=fd BNEE ESid) FXIN
1 iR Dynamic 2021/5/1915:58 e
B A Muttipl 2021/5/27 18:58 =
BEs Static 2021/5/1915:58  HEE
8 TE
I ER
rEF -
i RS (C)
o 0
a FROE (H:)
ca FNE (1)
G v|[< m >
sz [Multiple |
o [

KB 1-25 MEREUE T E S BB R E

T THERCA SRR AT DAFEAME I TH SR R HE S AR BN B A RS T A R A

19.3.2 &Hl5HE

Fiil FssiCAS—Postprocess—Distribution—Solid & Structures , A PLIEFRLHINIFE . B T4
FUESETTE AR Fl, SRR R A ) Displacement, 785 B T HA%H$E
Displacement X, i ANARZAF FIN (AP G B4, BIRT4e] X o7 mmaifs o An . il 1-26

BT o
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F : Ui,
SS1 Displacement X ’

0.063

1o}
2
& -0.00662
w
T o
E S
N2
e
[To] -0.0763
o
-20 0 20 40 60 80 100
X (m)
-0.146
7
L 7 -0.216

K 1-26 t=1sk X J7a B s R A Kl

A H RO AR SRR B AR . TSR TR 0 Ab—2 AOARR B Bl
THELI R) ) 2 #0—22 Fbs2 e sh i iR B o

RSB B, A FssiCAS—Postprocess—Distribution—Solid & Structures—Pore
Pressure, A \EHFLIRE 10K Wk 1-27 s
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Unit: P
F (‘? 52‘1:04 2
SS1 Pore Pressure I

3.75e+04

I256+04

1.25e+04

Z(m)
0 5 10 15 20 253035

o —
N =
A\

S

1-27 FaSBmMr B (t=2s) FLBE 10

A1t FssiCAS—Postprocess—Distribution—Solid & Structures—SeepageVelocity, ] LLZ2Hili5
WA E. rTLLE R T EAS, ol ARSI R E RS R K . 1-26 A

No

Fs i
SSI Seepage Streamlines I '

0.000353

N |

y ////} i

m
0 5 10 1520253035

: 0.000176
100

-20

1-28 FaSBRME(t=2s) FBERL DK

-29-



FEHBFR SN T SR B, 225 20 s MR BT HIEA T, A 127 WA, SLERE Ak
T RORIAA .

F g Celh
SSI Pore Pressure I

3.75e+04

\_/ﬁ I2‘53+04

Z(m)
0 5 10 15 20 25 30 35

20 0 20 40 60 80 100 1.25e+04

X (m)
r
I;/ A 0

1-29  HUEA/E G =22 s)HIFLIR T 12045 B

JE AL BRER 73 ANURT Ul AR R LR N BARGE R AR B, R] DL AR B R e
TCHIRE 2

T 5 fi i History Plot—Soil History—History Plot on Node/Element, 1% 45 75 2 4gy Hi i R il £&
(R s BB, )37 A5 No.*, Xt Plot Type A7 T #1356 700 m] DA A 15 r (4 B AR il 28
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FssiC

File UserDefined Support

Ha)i: =

Full v|[ Displacementx  [v] «= p =22 L B | crus Allocated Memory Size(MB) : [10 | Project: [1s/CAS/Desktop/Project 5_PZIll/Project, v

Model | Results

PostProcess

Open Result Files

Load Initial Files
Distribution

Soil & Structures

- Displacement

- Effective Stress

- Strain

- Pore Pressure

- Seepage Velocity
- Seepage Force

~ Void Ratio

- Acceleration
Liquefaction Potential
- Stress Based

- Pore Pressure Based
- Seepage Based
Structural Element
Gauss

OpenFOAM
DualSPHysics
Fluent

£ History Plot

- Wave History

Soil-Structures. PostProcess

®
FSS‘ Displacement X

Positi(_)n A

m
5 10 15 20 25 30 35

i ALY
-20 0 20 40 60 80 100
X (m)

‘ Enter Command Here...

e LA BT XA — A R S A E 9 I A AL &l 1-30 P . 2l I AL A Y

Elements: 14718 | Nodk 15025 | F-Nodes: 13097 | Element No.: | Foint 58,0) | Material: Al | S-FType: Sol

1-30 &+ No.8203 i S/ NIEI S A /R A

Effective Pressure Z #11 Pore Pressure i f2 fi2k, BIFEfhZean® 1-31 fiows

231 -



320000
310000
300000
290000
280000
270000
260000

250000

& 240000

230000
220000
210000
200000
190000
180000
170000
160000

Pore Pressure

-100000
-110000
-120000
-130000
-140000
-150000
-160000

-170000

Srress z (Fa)

-180000
-190000
-200000
-210000
-220000
-230000
-240000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Time (s)

(a)FLBR I 77 2 b 28

Effective Stress Z

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22
Time (s)

(b) Z T3 131 FIAT 2808 77 IR R HT 2

B 1-31 B s A RO R i 201
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ME 131 ATRAVE S, fEMRBEAIMEITS, WIS A B RBLEKE Do BT, £
RLIE] A RN Sy CHEXHED BTN . 24 RV ALK S 77 BT+ 202 PLre AR B4 1+ fE
I, KL RN Sl 0, BRI CE KA T L.

R FssiCAS—Postprocess—Liquefaction Potential—Stress Based, #&F: T HA A1 Stress
Based 1D 4 Lp=5000 Pa if, nJ AT A HFEAEH G IOBAL KO, i 1-31 Fos. HhEdE
M JEHE R 2 A B 1-33 Fros.

F ® }Init: Pa
St Dynamic Stress Based-1D
w
8
B
£ §
N2
2
wn
o ]
-20 0 20 40 60 80 100
X (m)

A

K 1-32 HEE G =22 s)iAb X 2 Fiis = K]
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Fssi

Z (m)

0 5101520253035

Seepage Streamlines

-20

Bl 1-33  HEAEHG (=22 s)B iR 4 A1 K

-34 -

Unit: m/s
0.00649

0.00487

0.00324

0.00162
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