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1.2 BEEEREE
AREBIF R B S B BT
*® -1 RS (51 ARH)

YNGR AR S5 R D B 32
YOUNG’S MODEL 1.0e7Pa 1.0e7Pa 20.0e9Pa
POISSON’S RATIO 0.3 0.3 0.33
GRANULAR 2800kg/m? 2800kg/m? 2500
DENDITY
VOID RATIO 0.4 0.4 1.0e-5
% 12 #8&8 (Mohr Coulomb Class DP)
JERES AP AR S5 JR b
YOUNG’S MODEL 4.805¢7Pa 1.293¢e7Pa
POISSON’S RATIO 0.26 0.3628
UNIAXIAL TENSILE 1.704¢7Pa 4.9953e4Pa
STRENGTH
FRICTIONAL 45.71 42.68
ANGLE
DENSITY 2700kg/m? 2726kg/m?
VOID RATIO 0.6545 0.8828
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[E] Save
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Ik, A S B 4, WA R IRIE DY 0, il OK, i 2.3 .

File UserDefined Support

I=E1Ekt HEEE Vol 028 @® B[ seor  v|seoso® o8| crus [10 | Alocated Memory Size(MB): 10| project:
Model | Results Soil-Structures | PostProcess
Mo =T foid)

v PreProcess Options
Mesh Visualization
o 0 Solid Mesh O Fluid Mesh
S8t
Fs Choose GidMiesh Fie
ky R P
=- 00
ES)
18
Structure-Solid 748
= Loads o
= HydroDynamics ictu Eal
% No Hydro
2 Stokes Wave i
B > mER
& AeroDynamics OshowNodes B Show Mesh Edge )
Fluctuating Wind S )
FAST [ V) Boundary ]
= Earthquake 0 Show Boundary Condition
No Earthquake
Sinusoidal Function HENI: | MESHI6K | AlFies & Zoom Factor 1
Earthquake Library 1170) L 8 Show Monitoring Points
National Standard
UserDefined &=+ )
o
Y

Enter Command Here.

ElementNo: NodeNo: Material: S-FType: Boundary: SelectType:

[ 2.2 FA Gid B B AR S i

Fss Load Mesh 7 >
Solid Node Element Type Fluid Order
Material-1 4 | Solid Element ¥ 0 |v]
Material-2 4 | Solid Element || 0 |v|
Material-3 4 | Solid Element  ¥| 0 ||
Ok
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IEJ LIRS 5e Lk, RN T a8 F &k X phkl LU ¥ B i i 2
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fs Fssicas v3a.
File UserDefined Support

v|siep step 5% OB | CPUs [10 | Allocated Memory Size(MB): [10 | Project:
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(a) EAFRE X FEBEE

(b) HIEERME Y F R EE

(c) IREPFRME XYZ FEMIBEE
2.7 R BI R &

Pif Boundary Apply x

BC Name: [AEHREAXEE

Constant.

© Constant Displacement

A —
S
Ozoor T ]

— Load Fill
O Time History Displacement File

L M

X Dof
Load File
|v
Y Dof
Load File
Z Dot
Load File
Ok

Fié Boundany Apply

BC Name: |HISEFXEYEE

=
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Oxpor o ]
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— Load Fils
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Load File
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Load File
Ok
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24 XEMBESH

FERTAC B A E EO7 ) T REAE 2 h, S e E AR E N 2 50 T g 1z
Material . 542241 1 Stepl SR Z& 3R A, 7E e O T B A2 r 5 5 15 R AF O B () 4
Bh ORONBTB . EORES R . WO B MR IES A, A OK, BRI AR
24, WK 2.8 Fias.

- Materials
w15 §5 & Eb
FRaRiLE

Fs Material 1 = % Fs
Material Name [moremma Material Name [ e
Constitutive Model: [ Elastic v Constitutive Model [ Elastic ]
Succeed No Succeed ¥|  Succeed [ No Succeed ]
Initial Stress Tensile [ = 7| nitial Stress Tensile [ Yes ]
Global Stress Global Stress i
F{ress Integration Algorithm; [ Default v ‘ Ftress Integration Algorithm: [ Defautt M
Constitutive Model Constitutive Model
Young's Modulus (Pa): [1e7 ] Young's Modulus (Pa): | 167 |
Poisson's Ratio: [03 Poisson's Ratio : o3 ]
Damping Model Damping Model
ELASTIC v|

Damping Mode;

Damping Model: ELASTIC v
Young'sModulus®ay [0 | Poissonis Ratio: o Young's Modulus (P~ [0 | Poissons Ratio o ]
Damping Coefficient Direct v Damping Coefficient [ Direct v
G CON b 1 “ b e b ]

Solid Particle Bulk Modulus (Pa): Solid Particle Bulk Modulus (Pa): [1.06+20
Granular Density (kg/m®): 2800 Granular Density (kg/m®): 12800
Void Ratio Void Ratio; 04

ok ok
Fs Material 3 = X
Material Name [tz |
Constitutive Model: Elastic ¥
Succeed [ No Succeed v
Initial Stress Tensile Yes v|
Global Stress i
F{ress Integration Algorithm: [ Default v
Constitutive Model
Young’s Modulus (Pa): [20e9
Poisson's Ratio : [033 |
Damping Model
Damping Model: [ ELASTIC v
Young’s Modulus (Pa): o Poisson's Ratio: 0
Damping Coefficient [ Direct v
[CO— b ]
Material
Solid Particle Bulk Modulus (Pa): [1.0E+20
Granular Density (ko/m?): 2500
Void Ratio
[ox]
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INEE F1# . BAMEEIL X . Y FIAN 0m/s2, Z J7HN -9.806 m/s2 , 1K 2.9
Fi7n. Step 2 [T S35 76 Fr it (B0} 5 B ah &6 4 ard R W s, [R5 8eh
(8] 25 A~ i 25 &2t im0 s 37

Fis Field Quantit

Acceleration (m/s?)

X: o |

¥ o |

z: |-9.806 |

OK Cancel
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2.6 XBEIKENINB R FH

HFARBIAE G 1, RIWA T BB BRI F %A, IFHBEMRETS
K AIEH S, i FssiCAS—Preprocess—Load—Hydrodynamics—No Hydro— Yes.
ik 2.10 foR.

- Loads F:s l
=+ HydroDynamics
~x No Hydro J o No Water?
=8 Stokes Wave
&= CFD

) Yes Cancel
= AeroDynamics
Fluctuating Wind
FAST
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Bl

Solver: | Static '} ‘ Drained V|
Analysis Module: [ Traditional Implicit FEM v|
— Parameter:
Geometrical Nonlinearity | Off v|
Rotation | Non-Rotation "|
Stiffness Matrix Symmetry | No v|

Iterative Convergence Criteria |D‘01 |

Maximum Subdivision Number |100 |

Property Updation | Updated "|
Analysis Type | 3D v|
Deformation to 0 in Restart File | Yes "|
Displacement Succeed | No V|
NBFGS [ 1 v|
Sparse Solver Type | Direct Sparse Solver (LU) "|
Parallel Method | CPU OpenMP v|
CPU Parallel Threads |20 |
Ok |

B 2.11 B BERBEMNELEMSH
2.8 BBl E

/i Time Step, Simulation Time (s) AT & &K 8], ¥ &N 1s; Interval for Time
Steps (s) AN [E2P K, W E N 1s; Interval for Updating Coordinate (s) A A by 5 #7 )
B, BN 1s CK TIFEDNE, SNATEHASS) 5 Interval for Updating Global
Stiffness Matrix (s) AN BE 5 BRSBTS (A, BN 1s CREFTNIERERE) ; Maximum
Iterations JAREANI 0] 20 e RIEARIREL, W BN 10 22; Restart File Output Inveral (s) 4
B HH B R SRS AL, BN Is ONVAERCE JB SCHF) 5 Result File Output Inveral (s)4
T TR N SIS = VA=TE T = W it TR A 2N Ay I i = b S G R e G T P s
HNEE 1s i — IR &5 RS Results Output Ay B 5 & _ERY45 % History Output
Interval (s) 9% th 4 € B9 B TG BT AR S5 45 FESCF I R] (AT G, BN
2s i — Ik (BAAREIH) o o, BL, P2 ARIERE, REFEGAERIA . HAR%
BHUWKE 212 fi7n. A 1E Results Sequence ik FH B, MLk, 0B HFE
TR, CRZEFICmAART S, #ombmE . ELE YRS S E)



Fss Time Step

Sub Step [1 |
— Parameter

Simulation Time (s)

Start Time of Current Step (s) Cl Fis Results Sequence

Interval for Time Steps (s) Physical Quantity Value

Interval for Updating Coordinate (s) 2 Coordinate

Interval for Updating Global Stiffness Matrix (s) Displacement

Maximum lterations Pore Pressure z a
Seepage Velocity ]

Restart File Output Interval (s) Seepage Force 2

Results File Output Interval {s) Stress a

Results Output | On Nodes "] Sn’_am . e

= WVoid Ratio [ -]

State Variables Output | MNo 'l Acceleration -]

Results Sequence Manage Bmd:lng B
FRotation Angle

Results Format | Binary hd Temperatare

History Output Interval (s) 2 Satieafion

a

g1 0.605 Reset Create
T

g2

Create Delete

E 2.12 K ERETSIEXEESH
291G BEVIIREH

TERTACFE ST I Model MPRIRZEHAEH, i Initial State, iy OK, B[R] 58 i)
RS WE, W& 2.13 Por.

Solver: Static
Type: Generate Initial File vl
set initial state to Zero Yes '!"
- Z® Time History

- o= |nitial State

Hiry 5 Ok
- {8 Computation

ke

5] 2.13 18 BN IRAS S EAE R 1
2.10 Bf[E) 45 Step 2 1R &

RZEB B E Step 1+ Step 2 AN A2,  Step 1 T A G THEIRME— DN RIGH



PIEIRAS,  Step 2 WIERMBF ML . e S bt 5, AR e

Fe AT 5 Bon s N B 22, b E g n] DX 75 Bk B R A D 3T %
B, WK 2.14 .

Bg [step 1 _ﬁhp st

! Fs Fssi_Gul ? 4 = (5 Time Step
= Step 1
Time Step: Step Sub_Step 1
= Step 2
Sub_Step 1

2.14 1BmEtE N LB R EE

N R SEE. Step 1 B S 2% A A0 R AL BE A 2% T 2 SO IR IoE IR 1R1 25, 38T A
20 2 B il Step 1 (A BCE:; WARIFINIF RIS 820 B3 E Step 1, BRI
(6] 20 A0 5 2 R B B NI ISR S 5. N TR EIRIERCR, —RIE 0L R SeH
Step 1 KPS B8 BLE ¢ B A G BB I (8] 20« A S0 Step 2 fAH R S K & 4
o

211 EMRIESH

FERTACEE S0 OE BT 0 T REAE 2, S B E I S 50 T gtk A
Material . 7E AR Z B+ Step2 JFHRES T w0 A WIEES 5 70 23 K | Mohr Coulomb Class 4%
PRy, W R IH R FHZR 3 I A o A2 20 ) TR A i el SRR R AL R, FFEA
B EARE RS . WIHSS B B S, A OK, RIW] i B ke M2
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Fs Material 1

Fs Material 1 X
Material Name Bk | m AT lo2s ]~
Constitutive Model [ Mohr Coulomb Class v Uriaxial Tensile Strength (Pa: [1704e7 ]
Succeed [ No Succeed v Work Hardening Modulus (Pa: [0 |
Initial Stress Tensile [ Yes v Frictional Angle () [45.71 ]
Global Stress Yield Criterion: [ Tresca v
Stress Integration Algorithm: Defaul Internal Stress
’( Minimum Percentage of Strain Subdivision: | None. v
Constitutive Model 3 Stress Integration Algorithm: [005 ]
Young’s Modulus (Pay [4.805e7 | e [ ]
foisonsRano: b5 | Maximurn Number of Strain [002 ]
Uniaxial Tensile Strength (Pa): [1.704e7 |
Work Hardening Modulus (Pa): [0 |
Frictional Angle (°) [as71 | Do MoSel
Yield Criterion: [ Tresca v Damping Model: [ ELASTIC
Tnteed st ; Young'sModulus®ay: 0 | Ppoisson's Ratio [
Minimum Percentage of Strain Subdivision: | None. v] = ———
Damping Coefficient
Stress Integration Algorithm: [00s |
Tolerance for Strain [s00 | * b
Maximum Number of Strain Subdivision:  [0.02 | Material
Solid Particle Bulk Modulus (Pa)
Granular Density (kg/m?)
Damping Model Void Ratio:
Damping Model [ ELASTIC v ) @‘
NED TTERS
(FREBERISHIKE
Fs Material 2 - X b Material 2 x
Material Name [mEED ] o Poisson’s Ratio: 03628 ]|~
Constitutive Model: ( Mohr Coulomb Class v Uniaxial Tensile Strength (Pa): [49953¢4 |
Sreren ‘ e 7] Work Hardening Modulus (Pa): [0 |
Initial Stress Tensile ( Yes v Frictional Angle (: li258 |
b S . Yield Criterion: [ Morh Coulomb v
F{ress Integration Algorithm [ Defaut termal 5tre3
Minimum Percentage of Strain Subdivision: | None v
Constitutive Model Stress Integration Algorithm: [0.0s |
Young's Modulus (Pa): [1203e7 J Tolerance for Strain Subdivision: [s00 |
Poisson’s Ratio: [03628 | Maximum Number of Strain Subdivision: ~ [0.02 |
Uniaxial Tensile Strength (Pa): 499534 |
Work Hardening Modulus (Pa): [0 |
Frictional Angle (°) 4268 | Damping Model
Vield Criterion [ Morh Coulomb | Bamping Madel ‘ S \d
Internal Stress Young's Modulus (Pa) o] Poisson'sRatio b
Minimum Percentage of Strain Subdivision: | None v DG Costic e —
Stress Integration Algorithm: [0.05 | . O
Tolerance for Strain Subdivision [s00 |
Maximum Number of Strain Subdivision:  [0.02 | —Material
Solid Particle Bulk Modulus (Paj
Granular Density (kg/m”):
Damping Model Void Ratio:
Damping Model: [ ELASTIC ‘&‘
ot kot [P — s S

212 REHEE
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(b) BEERMESHIZE
[& 2.15 Step2 FM RS HIKE

AR Step2 K BEAT IR, (A1 BTSRRI AN X T3 151 A1 Z 75 1] BRI [R) £ 4

ﬁiﬁ@i%ﬁﬁ%%ﬂﬁ%%ﬂ, BEANFICIEFAR L, Wi 2.17 .
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Step 2
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HEEE Vo e BB Bl se2 o so o

& 2.17 EN DA EEFERER

WeF 7 ZEHIN 1 (A S S s s, AR S N Force,  JRININSCAE A
B T 26 PG K 7y IR BonisE— D s, 25 BB RN 7T, #0RE 1K/
Fe i R L IFERCMER AT AR HRAEUnE 2.18-2.19 PR .

Fssi

i1 Displacement »
& Pore Pressure 4
1 Force P[o Apply
Z Flux 4
14 Distribution Pressure 4
Viscoelastic Boundary »
=7 Fluctuating Wind Pressure »
- 2 Flow Velodity 4
; : .y 7. Hydrodynamic »
o UserDefined 4
|| Periodic Condition 4
bis Check the file %
500000-
450000+
400000
350000
300000
g
5 250000
>
200000
150000
100000
50000-
0 5 10 5 20 2 30 35 40 45 S0
fime (s)
| cancel i

2.18 #i/il X 75 18] Force ¥ {ER=[E



.U’. Displacement »
' Pore Pressure

1 Force
2 Flux

o

0wy |

11} Distribution Pressure

=2 Fluctuating Wind Pressure
Z Flow Velocity

E Hydrodynamic

@ UserDefined

|| Periodic Condition

* v v w wv w ¥

Fid Check the file *

50000+

0

-50000-

-100000-

-150000-

-200000

Value

-250000

-300000

-350000

-450000-

-500000 ; 1 T v T T T )
0 > 10 15 20 25 30 35 40 45 50
lime (s)

Cancel |
& 2.19 F&fn Z 7518 Force 3REREE

213 ks b R E

Step2 [ 7K 3 /114 5t % B [F Stepl , s i FssiCAS—Preprocess—Load—
Hydrodynamics—No Hydro— Yes. W& 2.20 7.

LR A LA e R IR A 1

= Loads Fs #

= HydroDynamics
L ; o No Water?

- 28 Sto ks Wave

E com & CFD ] Yes Cancel |
= AeroDynamics
-~ Fluctuating Wind
- FAST
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2.20 Step2 REIBE AR ZERE
214 KR XBGE

U HT AL EE S Model BPIRSEFAE BT Solver, 755 H FIXHGAE HH i B KA
a R, Step2 5 Stepl KAEZS — 2, K E N Static (Static K7 -5 I 8] o 5 1 7
B, NTIREVIEIRS i static SRERS) , JFHATHCEESHRE, WK 221
FT7Rs

B Solver Setup

Solver: | Static "} | Drained V‘

Analysis Module: [ Traditional Implicit FEM v|

— Parameter
Geometrical Nonlinearity ‘ Off "|
Rotation ‘ Non-Rotation '|
Stiffness Matrix Symmetry ‘ No '|
Iterative Convergence Criteria ‘0.01 |
Maximum Subdivision Number ‘100 |
Property Updation ‘ Updated V|
Analysis Type ‘ 3D v|
Deformation to 0 in Restart File ‘ Yes '|
Displacement Succeed ‘ No V|
NBFGS \ 1 v|
Sparse Solver Type ‘ Direct Sparse Solver (LU) "|
Parallel Method \ CPU OpenMP v|
CPU Parallel Threads 20 |

Ok |

E 221 B ERBEBELEMSY
2.15 BfE) g E

miif7 Time Step, Simulation Time (s) N TH5& S H], 15BN 50s; Interval for Time
Steps (s) MRS EI2PK, BN 0.05s; Interval for Updating Coordinate (s) 444 b 52 T i)
B, WEHN10ls CRTIFE RN, SR AEH PR ; Interval for Updating Global
Stiffness Matrix (s) g Wi J& H5 B 5538 I (8], & B 4 101s CAS B2 38 W B2 H B D 5
Maximum lterations &AM (8] 20 Bt REARIREL, W B N 30 2P; Restart File Output
Inveral (s) A% tH 2 5 SCAHFRIFE], BN 101s (AL RCE B X)) 5 Result File
Output Inveral (s) Ay i — B ZIFr A 5 /@ 08 A BNJg. NAR SR 2h IR Soq:
(RIS IR](B] RG, B NEF 0.05s it — RG-S : Results Output iz 540 H 5 s B 1Y
455L; History Output Interval (s) 9%t e i€ (15 sl BRER IG B IR Jg . BARSE &5 SRS A
A TE] E] &, 15 BN 0.05s fir — k. o, Bl, B2 ABITEIREL, PREFELAMERDTT,

14



&

HAR®E K 2.22 Fi7n. A 7E Results Sequence H e #:4 HIRIE . IR A,
P EIR .

ks Tin
Sub Step 1 |
— Parameter
Simulation Time (s)
Start Time of Current Step (s) 0 Fi¢ Results Sequence 4 *
Interval for Time Steps (s)
Physical Quantity Value
Interval for Updating Coordinate (s) Gt
Interval for Updating Global Stiffness Matrix (s) |1 _ Displacement
Maximum lterations _ oee Eressige
C— | 5

Restart File Output Interval (s) Seepage Velocity
Results File Output Interval (s) 0.05 Seepage Force
Results Output | oOnNodes ¥l [Stess

. 71 Strain
State Variables Output | No v Void Ratio
Results Sequence Manage Acceleration

- Bending Moment

Results Format | Binary V_| Rotation Angle
History Output Interval (s) Temperatre

a

B1 605 beet

B2

=E =
on o
i

Create Delete

& 2.22 wERELZMEXEEHESH

2.16 BV FHE

TERT AL FE T _E Model BOIRZEEAZ A, Sy Initial State, st OK, BJAJ5E ]
WEIRASWE, K 2.23 AR,

Fei Initial State
Solver: Static
Type: Generate Initial File V]
i) TIIT'IE HI_STDW Set initial state to Zero Yes Y‘
o= |nitial State
- {8} Computation Ok

& 2.23 xﬁ%ﬂﬁﬂk?‘ﬁn? ENIREH
217 HEHRE
sk SR h () FSSI-W, - BT {RA7 4 BT 00 H 814652 H PR3
3 FssiCAS B A HIRIE—RAIE Gk FEfarE)
P SRR, A A MU SE SR ) Results bR 25 HE A5 AL L0 . £ 7 Post
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Process—Open Result Files, fiil7 Soil Result Files Director | J7 ] Load Files i # 2%
RO P TN, BT AR S5 SR g7 A0 2. anl&] 3.1 Fow.

Fsg Load Fi = ¢ | B Loa

== »

File Type: FssiCAS v File Type: | FssiCAS v

Data Path: Data Path:

PDechtop/CASE FSSI,fB{eakwaterjResuItsf’SoiLMDdel/Multiple‘

Load Files.  Reload Remove Load Files = Reload Remaove

Ok Ok

3.1 SR
3.1 BHI=E

7E 26 ISR e 48 Displacement, SRJF 76 _FJ7 S8 B 28 B % 447 1) (O RS
=K, il A% Scalar Bar M1 Axis A RS BRI AT EUE#EAT AL . 1X BLELE 51s
g RN i 3.2 Ps.

7E 77 % HUR2 1% $% Displacement Vector, FJ LR /R K ER K. 3 H S5 4 0
Display Option H'[] Scale Factor, % AH 2 Ho0r UG AT ILAGAE AT s A 4% Ok B
BBl XHELE S1s P45 R 6. Wkl 3.3 .

FS SC? Displacement X

pe

Time: 31.000000000000000s
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. .
FSSi Displacement Z

Time: 31.000000000000000s

— o

0.878
-0.04

-0.958

& 3.2 t=51s U nH=E

F S s&: Displacement Vector
Time: 51.000000000000000s
Unit: m
1.76
1.32

0.878

0.439

E33=51Is uBRERTHR E
RPLH), 7] LLi% £f Effective Stress, A N J1 =K, Pt % Scalar Bar

1 Axis R AH < 2 B0 a] i BE HEAT AL . X DL X J5 ) 26 100s (1945 o1 . aniE
3.4 Fiimo.
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@ Effective Stress X
FSS:

Time: 51.000000000000000s

Unit: Pa
1.18e+08

l 8.43e+07
5.06e+07
1.7e+07
-1.67e+07

-5.03e+07

FSS? Effective Stress Z

Time: 51.000000000000000s

Unit: Pa
3.79e+07
2.12e+07
4.54e+06

-1.22e+07

-2.89e+07




F ® Mean Eftective Stress
SS1

Time: 51.000000000000000s
Unit: Pa
6.86e+07
4.49e+07
2.11e+07

-2.65e+06

-2.64e+07

B34 t=51s B N7 H =B
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