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JE R ST (Pa) / / 2.1925E+6  4.9953E+5
MEEEE A (° ) / / 45.71 42.68
BERE (m/s) / 1E-6 3E-5 2E-4

FLER L / 0.292 0.6545 0.8828
EJE (kg/m®) 2500 2650 2700 2700

* 1.4 Step 2 PMEISHIEE

MEZE W MEKE JRIEYET WRIEAS R

M KB & (Pa) 33E+10  5.1E+9  4.805E+7  1.293E+7
TEFA L 0.2 0.18 0.2679 0.3628
TR AR AR B (Pa) / / 978E+6 274E+6

*ﬁﬁi%iﬁ;y” / / 4080E+9  624E+9
7 K AT A/(Pa-min) / / 54.5E+9 4.6E+9
I~ SCHiAE B/min! / / 0.0128 0.0343
BiERE (m/s) / 1E-6 3E-5 2E-4

FLBELL / 0.292 0.6545 0.8828

R (kg/m?) 2500 2650 2700 2700




Fa o | pe e .
Material Name TRIET 4 1 Material Name BETAR
Constitutive Model: | Mot Covlomb - Constitutive Model: Adoh Coulerst ]
Succeed ( Mo Succesd gl L o Succeed "
——— 0 = ] Initial Stress Tensite Yes +
toung's Moskius . [125387 ] @ [s805e7 |
—— e | Foisson's Rato o678 |
T [ I Uniaia viela Siess P2 2190326 ]
R I Work Hardening Modulue: [0 |
Fictional Angl: lazee ] Frictional Angle 571 ]
ield Criterion: I s = ield Criterion: Drucker Prager v
et = E [——— HASTC ]
Young's Modulus iPa): [0 ‘Youngs Mockiux (Pak: (0
P 0
Darmping Cockiicient: [0 DsnpioCosnce o
Muterial Parameters: LT ==
Tt R e e ) Sl Farticke Bulk Modulus (Fa): 101+70
Granuar Density (ka/m’): 200 T TR T L —
oid Ratic: o A o |
Parameters nder the Experimental Environment
. Gravity (o 906
oK oK -
Materisl Name ] Material Name T ]
Constitutive Vodel: [ Elastic v Constitutive Model I Elastic v
Succeed [ No Succeed | Succeed [ No Succeed v
Luitial Stress Tensile [ Yes gl Tnitial Stress Tensile [ Yes v
Young's Modlulus (Pal: 5.1e9 s [33e10
Poisson's Ratio: (018 Poisson’s Ratio: [0
Dampmad Model: ELASTIC Dampmod Model: ELASTIC v
Young's Modulus (Pa: 0 Young’s Medulus (Paj: [0 ]
Poisson's Rafio: 0 Poisson's Ratia: o ]
Damping Caefficient: 0 Damping Coefficient: [0 ]
Material Parameters: Material Parameters:
Solid Particle Bulk Modulus (Pa): 1.0 +20 Solid Particte Bulk Mogulus (Fal: [1.0€+20
Granular Density (ka/m*: 2650 Granular Density (kg/m): 2500 |
Void Ratis o Void Ratio: o |
. under the
Gravity (m/s%): 9806 Gravity (m/s l9.6806 |
Fa 5 -
| Material Name shell -
| Constitutive Model: Elastic Shell [
| Succeed No Succeed [+
Initial Stress Tensile Yes v
| —Constitutive
|| Young's Moduius pax:[33e10 ]
Poisson's Ratio. [0z |
| | mhickness [o1 |
Dampmod Modet ELasTIC ol
Young's Modulus (Paj: [0 ]
Poisson's Ratic: o |
Damping Coefficient [0 |
Material Parameters:
Salid Particle Bulk Modulus (Pal:
Granular Dersity 0ag/m’:
Void Ratio: ] |
Parameters under the Exp
Gravity (/s 9806 |
3

Kl 1-13 Step 1 M RIS HOXE i H




s al Fs Material 2
Material Name [mmEs ] Material Name RS | m
Constitutive Model: ( Burgers v Constitutive Model: ( Burgers v
Succeed ( No Succeed v Succeed No Succeed v]
Tnitial Stress Tensile ( Yes v Initial Stress Tensile [ Yes v
—Constitutive Model C
Type: Burgers v Type: ( Burgers v)
Young’s Modulus (Pa) 1293¢7 ] Young’s Modulus (Pa): [4805e7 ]
Poisson's Ratio: 03628 ] Poisson'’s Ratio: [02679 ]
Kelvin Body Young's Modulus (Pa): 2746 ] Kelvin Body Young's Modulus (Pa): [o78e6 ]
Kelvin Body ns: 624e9 ] Kelvin Body ny: [4080e9 ]
Generalized Nonlinear Dashpot B: [00343 ] Generalized Nonlinear Dashpot B: (00128 ]
Generalized Nonlinear Dashpot A: 4.6e9 ] Generalized Nonlinear Dashpot A: [545e9 ]
(Constitulve Equation 8= Eiu + 511(1 — ) % - e Consttutive Equation a= gﬂ + Eq’ (1—emt) 4 Aqg (1- e
Dampmod Model Dampmod Model
Dampmod Model: ELASTIC v Dampmod Model: ELASTIC v

Young’s Modulus (Pa): [0 ] Young’s Modulus (Pa): [0 ]

] Poisson's Ratio: [o ]

Poisson’s Ratio: 0

Damping Coefficient: [0 ] Damping Coefficient: [0 ]

Material Parameters: Material Parameters:
Solid Particle Bulk Modulus (Pa): [1.0E+20 Solid Particle Bulk Modulus (Pa): [1.0E+20
Granular Density (kg/m®) 2700 Granular Density (kg/m”): 2700
under the Ei under the
oy e ity o

oK ok

K 1-14 Step 2 H AR S s B 7 s &

11.3.7 & B K fFag A

#ii5 FssiCAS—Preprocess—Solver—Solver Type, 75 H % 15 HE o 15 B K fil

ZREM, ik 1- 15 P

Fs Solve X
Solver Consolidation 'l ‘ Drained 'l
— Parameter.

Earthquake ‘ Mo Earthquake 'I
Rotation ‘ Non-Rotation 'I
Stiffness Matrix Symmetry ‘ No vl
Iterative Convergence Criteria \n.m ‘

Maximum Subdivision Number ‘100 ‘

Property Updation Non-Updated 'l
Analysis Type ‘ 3D 'l
Restart File Written ‘ Yes 'l
Deformation to 0 in Restart File ‘ Yes 'I
Displacement Succeed ‘ Yes 'I
NBFGS \ 1 v
Sparse Saolver Type ‘ Direct Sparse Solver (LU) 'I
Parallel Methad \ CPU OpenMP v
CPU Parallel Threads 6 |

B 1-15 SRIG SR LM RS HONE ST

11.3.8 i ERJE)E

&7 FssiCAS—Preprocess—Solver—Time Step. W E M IS Step 1+ Step



2 W RSEOE W T

£ NSHEDSHNE

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) N 115 B [8]; Interval for Time Steps (s) AR [A]25

{:; Updation for Coordinate Time (s) 445 58S [7]; Updation for Global

Stiffness Matrix (s) NI B 5 B 52 8T ES (8] ;. Maximum Iterations %R/ ] 25 B K
IEARIREL; Restart File Step (s) it 55 ST E]; - Output Time Step (s) i
B Z A s E T B AR . N AR gk S S [ s ] ] o
Results Output Type HE 5 7 i EAIZ5 R Result Format Ak $E45 RORAT
#%3; History Plot Interval (s) A% H 4R & 15 R IT BN J) . BARSE 45 L
FERI A E R . o« B 1, B2 AKTAIFREL, CREFERUERITT . %0 A ds
i 1IN ST A1 -3 sE e STIE S 9 = B R i = A T N s S T

AJE FZ I fE «



o Time Step

Step ‘ 1

— Parameter
Simulation Time (s)

Maximum lterations
Restart File Step (5)
Output Time Step (s)
Results Output
Results Sequence
Results Format
History Plot Interval (s)
o
B1
B2

<

Interval for Time Steps (s)

Updation for Coordinate Time (s)

Updation for Global Stiffness Matrix (s) | 10000

[

—
[ onNodes |

Manage
Binary |
0.5

Bl 1-16 Step 1 B [APAH S E B A

Fs Time Step ? X

Step | 1

— Parameter

Simulation Time (s) 3
0.5
Updation for Coordinate Time (s) 10000

Updation for Global Stiffness Matrix (s) [10000

Interval for Time Steps (s)

Fisl Time Step

~
X

Step |2

— Parameter.
Simulation Time (s) 200

L
Updation for Coordinate Time (s) 10000
Updation for Global Stiffness Matrix (s) | 10000

Interval for Time Steps (s)

Maximum Iterations
Restart File Step (s)
Output Time Step (s)
Results Output
Results Sequence
Results Format
History Plot Interval (s)
o
B1
B2

<

—
[ onNodes |

Maximum Iterations
Restart File Step (s)
Output Time Step (s)
Results Output

Results Sequence
Results Format
History Plot Interval (s)
a

B1

B2

<

C—
—
[ onNodes |

Manage
Binary |
E




Fe Time Step ? X

Step |3 -~ Step |4
— Parameter — Parameter
Simulation Time (s) 400 Simulation Time (s) [0
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