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ARG IR R S HOR BT -

*£ 11.1 MRS

PR 2% TRt eI JiR U5 D W IHLAT J b
M IR R (Pa) 3.3E+10 5.1E+9 4.805E+7 1.293E+7
Fi% )1 (kPa) / / 17.04 10.94
SV 0.2 0.18 0.2679 0.3628
JE RS 77 (Pa) / / 2.1925E+6 4.9953E+5
PEEREf (° ) / / 45.71 42.68
BIEZE (m/s) / 1E-6 3E-5 2E-4
FLER L / 0.292 0.6545 0.8828
BEFE (kg/m?) 2500 2650 2700 2700
Burgers A ZE L B U F
& 11.2 Burgers iS5 244
MEZ% pl q/ Ei/ m/ A/ B/
kPa kPa MPa GPa. min GPa. min Min™!
WHES R 100 200 274 624 4.6 0.0343
JRARES P 400 500 978 4080 54.5 0.0128
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11.3.6 EEMRSH

ARZH Step 1 5 Step 2 MIH RSB B W

R FssiCAS—Preprocess—Material—Material 1, #EZFRH A LLEATHE
oG FES S HE R A BL S

Horb, Step 1 HUAMRIWIAES Jit b 5 [ 4645 510K | Mohr Coulomb A4 H

Drucker Prager Jif IRUE N HEAT SO PE BT s R 15 VR e SR FH v A R EAT 43
B s SR BRSO FE BTG, 5 EER 5 5 e A K (Elastic_Shell)#EAT 704
Step 1 MEIZHO B M15E 11.3 iz, MRISEGCEME 11- 14 s,

Step 2 FWRIRES T 0 15 JEUUAE5 S D 340K F Burgers M RN HEAT 404, e
MEMIIAER Step 1 M1 E . Step 2 P RIS HRE WK 11.4 Fis, MESH04%
BoneEmE 11-15 s,

# 11.3 Step | MEIZHKE

MEZ 2 TR WEACE  RES RS WOEE b
MK E (Pa) 33E+10  5.1E+9 4.805E+7 1.293E+7
RS (kPa) / / 17.04 10.94

MEl/NEA 0.2 0.18 0.2679 0.3628
JE AR /1 (Pa) / / 2.1925E+6  4.9953E+5
WEEEEM (° ) / / 45.71 42.68
BiEZRE (m/s) / 1E-6 3E-5 2E-4

FLBR L / 0.292 0.6545 0.8828
EREE (kg/m?) 2500 2650 2700 2700

# 11.4 Step 2 MBS K E

MELZE R MEKE JRMRES WRIESS R

M IKEEE (Pa) 33E+10  5.1E+9  4.805E+7  1.293E+7
AL 0.2 0.18 0.2679 0.3628

FR SRSV B B (Pa) / / 978E+6 274E+6
*iﬁi%i’;l/ / / 4080E+9  624E+9
I SCKGAE A/(Pa. min) / / 54.5E+9 4.6E+9
I~ SCKGAE B/min! / / 0.0128 0.0343
BiERE (m/s) / 1E-6 3E-5 2E-4
FLBR L / 0.292 0.6545 0.8828

BFE (kg/m?) 2500 2650 2700 2700




Material Name

Constitutive Model:
Succeed

Initial Stress Tensile

— Global Stress Integration:

RRIE R

Mohr Coulomby Class

|
|
|
| Mo Succeed
|

Yes

Stress Integration Algorithm:

‘ None v

— Constitutive Model Parameters:

Young's Modulus (Pa): ‘1.2936‘7

Poisson's Ratio: 10.3628

Uniaxial Tensile Strength (Pal: }10.94e3

Wark Hardening Modulus (Pa): }4.9556'5

Frictional Angle (°): 142.6

Yield Criterion: ‘

Drucker Prager

Internal Stress Integration:

Stress Integration Algorithm:
Tolerance for Strain Subdivision:

Maximum Number of Strain Subdivision:

Minimum Percentage of Strain Subdivision: | Naone

v|

[0.02

|100

|0.01

— Damping Model Parameters:

Damping Model: ELASTIC v

Material Name

Constitutive Model:
Succeed
Initial Stress Tensile

— Global Stress Integration:

Stress Integration Algorithm:

FEEED | =
‘ Maohr Coulomb Class "l’|
‘ No Succeed Y|
\ ves v
| Nene

— Constitutive Model Parameters:

Young's Modulus {Pa): }4‘8055?

Poisson's Ratio: 0.2673

Uniaxial Tensile Strength ¢Pa): }1?.04&3

Work Hardening Modulus (Pay |2.1925e6

Frictional Angle (*): 45.71

Yield Criterion: ‘

Drucker Prager V‘
Internal Stress Integration:
Minimum Percentage of Strain Subdivision: | None v
Stress Integration Algorithm: \0‘02 |
Tolerance for Strain Subdivision: 100 |
Maximum Number of Strain Subdivision: 10‘01 |
— Damping Model Parameters:
Damping Modlel: ELASTIC v




Material Name [

Constitutive Model:

Elastic

Mo Succeed

Succeed |
|

Initial Stress Tensile

Yes

— Global Stress Integration:

Stress Integration Algorithm: ‘ Maone v

— Constitutive Model Parameters:

Young's Modulus (Pay: ‘5.1e9

Poisson's Ratio: ‘0.18

— Damping Model Parameters:
Damping Model: \ ELASTIC v|

Young's Modulus (Pay: 0 | Poisson's Ratio:

Damping Coefficient ‘ Direct '?|

o 0 | B

— Material Parameters:

Solid Particle Bulk Modulus {Paj: |1.0E+20
Granular Density (kg/m™s !2650

Void Ratio: |0.292 |

Material Name RELHT

Constitutive Maodel: |

Elastic

Succeed |

No Succeed

Initial Stress Tensile |

Yes

— Glohal Stress Integration:

Stress Integration Algorithm: ‘ None v

— Constitutive Model Parameters:

Young's Modulus (Pay |33e1 0

Poisson's Ratio: |0‘2

— Damping Model Parameters:

Damping Madel; | ELASTIC v|
Young's Modulus (Pa): 0 | Poisson's Ratio:
Damping Coefficient | Direct ,|

o 0 | 3

— Material Parameters:

Solid Particle Bulk Maodulus (Pa): ‘1‘0E+20
Granular Density (kg/m; 12500 .

void Ratio; i |




Material Name !sheH ‘

Constitutive Model: | Elastic_Shell "‘
Succeed | No Succeed ?‘
Initial Stress Tensile | Yes V‘

— Global Stress Integration:

Stress Integration Algorithm: | None v

— Constitutive Model Parameters:

Young's Modulus (Paj: |3.3e10 |

Poisson's Ratio : i0.2 |

Thickness: !0.1 |

— Damping Model Parameters:

Damping Model: | ELASTIC v|
Young's Modulus (Pa): 0 ‘ Poisson's Ratio: |0 ‘
Damping Coefficient | Direct ‘*_\

o 0 ‘ B: |0 ‘

— Material Parameters:

Solid Particle Bulk Modulus (Pa): ‘1‘0E+20

Granular Density (kg/m?): 12500 |
———
Void Ratio: 0 |

Kl 11-14 Step 1 F K Z50% B 5t

WCIE T e |

|

Constitutive Model: | Burgers ‘?‘
|
|

Material Name

Succeed No Succeed \7‘

Initial Stress Tensile Yes Vi

— Global Stress Integration:

Stress Integration Algorithm: ‘ None ‘#’1

— Constitutive Model Parameters:

Type: Burgers V|

Young's Modulus (Paj):

Poisson's Ratio: |0.3628

Kelwin Body Young's Modulus iPa):

Generalized Naonlinear Dashpot B: 50.0343

|
|
|
Kelvin Body n+ 62429 |
|
|

Generalized Nonlinear Dashpot A: i4.6e9

Constitutive Fquation £ = 1 | Ei (1 = eiﬁt) +-— (1— e7FY)

— Damping Model Parameters:

Damping Model: | ELASTIC v

Young's Madulus (Pa): iO | Poisson's Ratio: IO




[ Material 2

~
Material Name |5 4545 B RD |
Constitutive Model: | Burgers 'Y\
Succeed | Mo Succeed V‘
Initial Stress Tensile | Yes V‘
— Glohal Stress Integration:
Stress Integration Algorithm: | MNone 4

— Constitutive Model Parameters:

Type: | Burgers "‘

Young's Modulus (Paj: |4.805e? |

Poisson's Ratio: |0.2679 |

Kelvin Body Young's Modulus (Pa): |9?8e6 |

Kelvin Body n+: |4080e9 |

Generalized Monlinear Dashpot B: |0.U‘128 |

Generalized Nonlinear Dashpot Al |54‘5e9 |

i E
; g9 , qf —2t) 4 o
Constitutive Equation e s g [ T G s
Ee E AB ( )
— Damping Model Parameters:
Damping Model: \ ELASTIC v
Young's Madulus {Pay: 0 | Poisson's Ratio: 1] ‘ "

B 11-15 Step 2 H 8> FHRF 2 Kk B 5 T s = K

11.3.7 & Bk fFzs LR

Riili FssiCAS—Preprocess—Solver—Solver Type, {E 5 H X1 AE A1 % B R fif
R, WK 11-16 Fiom.

Solver: \ Consolidation Drained v
Analysis Module: ‘ Traditional Implicit FEM v|
Sparse Solver Type: \ Direct Sparse Solver (LU} VE
—P.
Geometrical Nonlinearity \ Off Jhd
Rotation \ Non-Rotation v
Stiffness Matrix Symmetry ‘ No [v

Iterative Convergence Criteria [0.01

Property Updation | Non-Updated v|
Analysis Type ‘ 3D v
Displacement Succeed \ Yes v|
NBFGS | 1 ¥
Parallel Method i CPU OpenhP v|
CPU Parallel Threads 4

B 11-16 SKAFGRM K AR RS HO B i



11.3.8 & ERTE)E

miif7 FssiCAS—Preprocess—Solver—Time Step. 1 EAH IS4 Step 1+ Step 2

WA RS HOs B U T
® 115 D 2HE
Parameter Step 1 Step 2

Sub_Step Step 1 Step 2 Step 3 Step 4
Simulation Time (s) 3 200 400 1000 1400
Interval for Time Steps (s) 0.5 2 4 10 20
Updation for Coordinate Time 9999 9999 9999 9999 9999
Updation for Global Stiffness 9999 9999 9999 9999 9999
Maximum lterations 10 10 10 10 10
Restart File Step (s) 9999 9999 9999 9999 9999
Output Time Step (s) 0.5 2 4 10 20

On On On On On
Results Output Type Nodes Nodes Nodes Nodes Nodes
Result Format Binary Binary Binary Binary Binary
History Plot Interval (s) 0.5 2 4 10 20

7E: Simulation Time (s) A1H5 &[] Interval for Time Steps (s) A T8 2K
Updation for Coordinate Time (s) AL AR 5 HHJ (8] ; Updation for Global Stiffness
Matrix ()4 Wil A B B BTN 1] ; Maximum lterations JA%EAN I [A] 25 f RKIE AL
Restart File Step (s) 9%t 2 Jo SCHF BN [A] ;- Output Time Step (s) /9% H 5 — I8 %1
B m/mi s ERiAe . B NARSESE BSOS [A] [A] [ s Results Output
Type ik £ H 5 A _E 945 35 Result Format ik #45 B ARA7#% 70; History Plot
Interval (s) A%l H 47 8 ()15 s B e BN ) AR S48 SOSCAE IS TR AT R . o
BL, B2 ANMFAIRE, PRFFERIERI ] . ZErh B AL BRI (R . 5E 38 ]I B2 o B I

(] Azl R SO IR T8 10 1 LN B) K S eI, o AN R IR fE



Sub Step [1 |

— Parameter

E
Start Time of Current Step (5 I—U \

s

Interval for Updating Coordinate (s) !9999

Simulation Time (s}
Interval for Time Steps (s

Interval for Updating Global Stiffness kMatrix (s) 59999

|
|
Maximum lterations [10 ‘
|
|

Restart File Qutput Interval (s} i9999

Results File Output Interval (s !0‘5

Results Qutput | On Nodes

State Yanables Qutput |_ No Vi
Results Sequence
Results Format | Binary ;.-|
History Qutput Interval (5) {0_137\
Bl 0605 \
B2 |

Create Delete

Kl 11-17 Step 1 B [E]2EAH S50 B 5t

Sub Step E | SubStep [2 |

—Parameter — Parameter e
Simulation Time (s |37| Simulation Time {s) EOO |
Start Time of Current Step (s} 1] | Start Time of Current Step (s) o
Interval for Time Steps (5) |0‘5 | < |

Interval for Time Steps (s} i
9099 | Interval for Updating Coordinate (s) !9999 |

| Interval for Updating Global Stiffness Matrix (s) [9999 |

Interval for Updating Coordinate (s}

Interval for Updating Global Stiffness Matrix (s5) (9999

Maximum [terations [10 | Maximum Iterations |10

Restart File Cutput Interval (s) |99997| Restart File Qutput Interval (s) i9999 |
Results File Qutput Interval (s} 057| Results File Qutput Interval (s} izi
Results Output |m| Results Qutput | onmNodes :‘
State Variables Output | No ;| State Wariables Output | No V\
Results Sequence Results Sequence
Results Format [ Bineay v Results Format [ Binay |v]
History Qutput Interval is) |05 | History Ouiput Interval (s) |2—|
& s 1| e s ]
B [osos | B [osos ]
2 be ||| ps ]

Create Delete

Create Delete



Sub Step 3

— Parameter.
Simulation Time {s) |4007‘
Start Time of Current Step (s) |97\
Interval for Time Steps (s) ’ﬁ
Interval for Updating Coordinate (s} |99997‘
Interval for Updating Global Stiffness Matrix (5) 99997‘
Maximum lterations |107‘
Restart File Qutput Interval {s) 9999 ‘
Results File Qutput Interval {5) |47‘
Results Qutput | On Nodes V|
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[ > Display Option

[> Liquefaction Potential

’ > Scalar Bar
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