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16.2.1 7 FssiCAS B h )2 T2

F W e fEATAT R ARB d — A SO 36, 8 XOCHE4, s 4408 SHPB; Fi 7 st i Bl Fssi,
R A] J5 2)) FssiCAS %44

7E FssiCAS #fFH, H 7 miidi File—New, BIR[HrE—"N0iH; AP S File—Save, 1E#2
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Fis FSSI CAS
File
] Open L_'. Fs Note... x
[ New... ]
o There are unsaved items, save or not?
[ Save
Ly Save as... Yes Close
pon BHES s
SHPB 2022/4f22 15:22 =
- Structural Elements 2022/4/18 15:09 g
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i& Open b Note... X
| o
|EB New... o Save or Not?
| < >
-
Save etz [sHpa 1
|5 Saveas... — | Yes | | No | Close
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TR PR AE, iy OK, 4Bl 16-6 . £ TAEX P Bon U AN 16-7 B

| Model | Results | Soil-Structures | PostProcess
PreProcess Fs Choose GidMesh File
=3 LoadMesh
Gld S v « Cas.. » Casel6 Simulation of Split Hopkinson Press... v o £ Casel6 Simulation of Sp... 2
-+ Abaqus - =
HyperMesh |Rv FEfE = @
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Fis Load Mesh 7 *

Solid Node Element Type Fluid Order
Material-1 8 | solidElement 7| 0 v|
Material-2 8 l Solid Element "’" 0 "J
Material-3 8 | Viscoelastic 7| 0 v|

s FssiCAS V3.5.8
File UserDefined Support

(v Preprocess Options

iid
K
B

Mesh Visualization

®
$ O Solid Mesh O Fluid Mesh
FSSl

= B Geometric module
Material 1
2 Material 2
B Material 3

= Boundary Conditions
BC-3
BC-2

BC-1 ]

= Contact
Boundary All v Boundar

Structure-Solid ( . )| D J

= Loads () Show Boundary Condition
- HydroDynamics

{8 Show Monitoring Points

[ Show Nodes @ Show Mesh Edge

- AeroDynamics
Fluctuating Wind
FAST

- Earthquake
No Earthquake

Sinusoidal Function i
Earthquake Library oy,
National Standard

UserDefined
- Field Quantity
No Acceleration Field =

\Eulel Command Here...
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F:s Boundary Apply 7 ®

— Constant
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XDof [0 |

YDof |0 |
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— Load File
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| v)
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Load File
| v
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Load File
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Load File
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F P s 7R AT AR EE ST E Model BPARSEBLAZ 1) Material, 737 % & 2 FiAH R B HE S5
BE PR E LR RIS AT, 78 AR X b BRUbR 2 S i o AR Y, 7R3 1K 7 1 HH &+ Elastic
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Material Name |Materia| 1 |

Constitutive Model: | Elastic ‘l’]
Succeed | Mo Succeed ']
Initial Stress Tensile | Yes ']

— Global Stress Integration:

Stress Integration Algorithm: | Default v

— Constitutive Model Parameters:
Young's Modulus (Pa): |2eTU |

Poisson's Ratio : |t}.2 |

— Damping Model Parameters:

Damping Model: | ELASTIC v|
Young's Modulus (Pa): |U | Poissan's Ratio: |D |
Damping Coefficient | Direct ‘l'l
o |U | B. |D |

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

Granular Density (kg/m?): |25[}D |

Void Ratio: 0 |

K 16-18 BEMEHIACEIESH GREE L)
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F:s Material 2 *
Material Name |Materia| 2 |
Constitutive Model: | Elastic 'r]
Succeed | No Succeed 'l"
Initial Stress Tensile | Yes v_|

— Global Stress Integration:

Stress Integration Algorithm: | Default |

— Constitutive Model Parameters:

Young's Modulus (Pa): |2e'E‘l

Poisson’s Ratio : |[}.25

— Damping Model Parameters:

Damping Model: | ELASTIC v|
Young's Modulus (Pa): |[} | Poisson's Ratio: |D
Damping Coefficient | Direct 'r]
o |[} | B |D

— Material Parameters:

Solid Particle Bulk Modulus (Pa): |1.0E+20 |
Granular Density (kg/m®): 7850 |
Void Ratio: lo |

16-19 BEMEHIAHREESE (EFEEM
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Fe Material 3 = X

Material Name |Materia| 3 |

Constitutive Model: | Elastic_Viscoelastic v]
Succeed l No Succeed 'l
Initial Stress Tensile | Yes 'T_|

— Global Stress Integration:

Stress Integration Algorithm: | Default v

— Constitutive Model Parameters:

Young's Modulus (Pa): |2e11

|
Poisson's Ratio: |[}.25 |
ar 0.67 |
a 133 |
Density (kg/m?): 7850 |
R: 16,55 |
I 0.0048 |

— Damping Model Parameters:

Damping Model: | ELASTIC vl
Young’s Modulus (Pa): 77972519.1 | Poisson’s Ratio: lo |
Damping Coefficient | Direct ‘l']
o |D | B |[} |

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

Granular Density (kg/m®); |D |

Void Ratio: 0 |

K 16-20 BEMEHIASCEIESH CREFIEN L5
RN Tih AR S H i B -

SAVERCE B JHRALL S NEA AR DR UIFREE N TR S H, ik
PAVEN TR S B0 4 i, BUETEEDN 0.35~0.65, #EHE N 0.5, BUETEH Y 0.8~1.2,
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HEFEAE N 1.0; P =4E R,  BUETEHEN 0.5~1.0, HEFFE N 0.67,  BUETEEHN 1.0~2.0,
F#{E N 1.33; Density NI EFE % B (R4 ROR 2 B A FLER LTS/ D)5 R J9m#ksl
OB N TR E PR E; 1TNANTIIRZEERE (—BS5 WA o RS EED.

e Gt B AR A S AR K X f I A A B — ORGSR M N T e
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SRR iR SR E
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3
Horb: NWHESITRA BT EE, WA AR B IR, DY N AR AR A

WS W = //>, wpuk = (27,

TR FEAPREFR IR A B TehRL, A s AU 5 L RE IR 0, BN B0 e T
BEAk, ARRGIRF REHR, AN AT RHLEEEE Y 0.

16.2.5 ®&EBIKFN DR &G

H T A RBIAL FERART S, AREKS) LR %M. Rt EREG TN EREG, A%E
WIREN ), s FssiCAS—Preprocess—Loads—Hydrodynamics—No Hydro, #1F 16-21 Fizx.

= Loads P —
- HydroDynamics b
- ~x No Hydro o No Water?
- =8 Stokes Wave
= CFD
- AreoDynamics

= Fluctuating Wind
K 16-21 e 7 R EEAER S (A REEIRSN D

Yes Cancel

-13-



16.2.6 & EKEESEEH

F P s i AL B 51 Model BPIRSEFAZ LK Solver, 1E3 H ONHIEHE H i B R AR ds 2R 4,
K45 % B N Dynamic (Dynamic /558 [EAH KA, FF#ATHCEIHESHRE, WK
16-22 fios . AZRGINE L SR SLie iR 201, LR T8l 8o T B0 5T A 56 i S AR
AIE VLSRG 53 10 RSO, AFE B ) (BRI E Field Quantity B 1%+ No Acceleration Field) .
HHIBET), TRAZRGIREN Step 2, SEINI—AN P Step 1, ANEINE /7, E#E Static SKfE,
PISRISWIUEIRAS, SRS Bt nah &k, H5H Step 2 BT,

F.i Solver Setup X
Solver: ‘ Dynamic "] | Drained V]
Analysis Module: ‘ Traditional Implicit FEM VI
Sparse Solver Type: ‘ Direct Sparse Solver (LU) TI
— Parameters

Geometrical Nonlinearity | Off VJ
Rotation | Non-Rotation v‘
Stiffness Matrix Symmetry | Yes v_‘
Iterative Convergence Criteria |D.D[}U1 |

Property Updation | Non-Updated VJ
Analysis Type | 3D Y_‘
Displacement Succeed [ Yes Y}
NBFGS | 1 v
Parallel Method | CPU OpenMP v/
CPU Parallel Threads |4 |

K 16-22 BEKRWAS AR BIESH

LEHT AL AL B 1Y) Model BPIRSEHAF A1) Solver #, fitdi Time Step, 7 Step 1 N X &
EAVNNTEE, HASG S H K 16-23 s,
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Sub Step 1 |

— Parameter
Simulation Time (s)
Start Time of Current Step (s) I:l
Interval for Time Steps (s)
Interval for Updating Coordinate (s)
Interval for Updating Global Stiffness Matrix (s)
Maximum lterations 50

Restart File Output Interval (s)

—
=

Results File Qutput Interval (s) 0.000002

Results Output | On MNodes Y|
State Variables Output | No 'Y|
Results Sequence Manage
Results Format | Binary Y]
History Output Interval (s)
«
o
B2

Create Delete

Sub Step 2 | Sub Step 3
— Parameter — Parameter
Simulation Time (s) 0.001 Simulation Time (s)

Start Time of Current Step (s)

Interval for Time Steps (s)

Maximum Iterations

Restart File Output Interval (s)
Results File Output Interval (s)
Results Output

State Variables Output
Results Sequence

Results Format

History Output Interval (s)

o

B1

B2

Interval for Updating Coordinate (s)

Interval for Updating Global Stiffness Matrix (s) _

Start Time of Current Step (s)
0.000001 Interval for Time Steps (s)

1

lli

Maximum lterations

= | [
-

0.000002 Results File Qutput Interval (s)

| On Nodes Y| Results Output

| No V| State Variables Output
Manage Results Sequence

| Binary Y] Results Format

History Output Interval (s)

a

B

B2

Interval for Updating Coordinate (s)

Interval for Updating Global Stiffness Matrix (s)

Restart File Qutput Interval (s)

0.016

0.00001
1

0
1.1

lli

II

0.00002

OnNodes v

5

| No
Manage
| Binary v

0.00001

605

]

Create Delete
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16.2.7 NhNETiEiaH

e B N RE S R R B AR N RS Bkl RIS LA A B (R BT A R A BT
sy TR RSO, 2\ i R £

sl TR ERR B, T S B

Mt TR AR, 3R Tk

MR R, TR,

o AT BAL I T AR T R, AR . AN T, LR e NARTE(E R
FEAT I (45 X A /4] i Show Monitoring Points J A 7R 028 i H I 2 45 B 1K A s e

Riif7 FssiCAS—Preprocess—Time History, 0] LU R4 I FESE R AR, EFEHIERH R0,
sl AT DLEAT IR, i 16-24 Fw.

F__.§

— Information

Coordinate Type No.
(-0.00000,0.00248,0.00248) Element_Porous_Ratio 282996 X
(-0.00000,0.00248,0.00248) Element_Strain 282996 X
(-0.00000,0.00248,0.00248) Element_Stress 282996 X

(0.00000,-0.00000,0.00000) Element_Porous_Ratio 227996 X

(0.00000,-0,00000,0.00000) Element_Strain 227996 X

(0.00000,-0.00000,0.00000) Element_Stress 227996 X

(0.00000,-0.00000,0.00250) Element_Porous_Ratio 278000 X
(0.00000,-0.00000,0.00250) Element_Strain 278000 X
(0.00000,-0.00000,0.00250) Element_Stress 278000 x
(0.00000,0.00250,0.00000) Element_Porous_Ratio 252996 X
(0.00000,0.00250,0.00000) Element_Strain 252996 X

(0.00000,0.00250,0.00000) Element_Stress 252996 X

K 16-24 ok e RS R
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TERTALEE BT _E Model BERSEEAE R, S Initial State, & EATIANIE A 0s, S OK, B
A SENHIEIRAS W E, WK 16-25 Fis;

Solver; Dynamic
Type; Generate Initial File ‘l'|
Set initial state to Zero Yes *_|
Ok

K 16-25 & BYIEIRE

1629 HEHRE

MR T AL RS Model #RIRSZBAFE L Computaton H [ FSSI-W, {RAZ4FIIH, FF4Gt
B, THESE G 45 RAEAEAE Project\Results\Soil Model\Step 1. fEIE H FssiCAS 3 AFRS, F 7 7Eq#
H 1) Note & H 7 i Yes, BUATIE H A AERHAZIH .

16.3 FssiCAS B, A Eig{E— R

AP SRS A ) Results, B A] 3 5 A2 5L 1] o

16.3.1 ¥t

MR JE AL BRI | Results APREE B F1 ) Open Results File, 785 H 1) & H A s Soil
Result Files Director—Load Files, #£# 75 BACFR 45 ke, Rial3E N5 H B, i 16-26 As.
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Model IResuItsl Soil-Structures I PostProcess |

PastProcess Fis Load Files — *
- Load Initial Files : - z
= Distribution il lype FSSICAS |v]
=8 SO|I & Structures
- Displacement Data Path:

Split Hopkinson Pressure Bar Test/Results/Soil_Model/Step 1 |

- Pore Pressure
-Seepage Velocity
- Seepage Force
-Void Ratio

- Acceleration - -
- State Variables | Ok |

quuefactlon Potential
-~ Stress Based D —

Kl 16-26 FTHF45 R

:Load Files; | Reload Remove |

16.3.2 %57

Dl:phr_r-rnrntx
Displacement Y

Displacement Z
Displacement

Y:E:E,ﬂ‘:‘ B: |:':| Ek/j_‘—\‘iij:% Displacement Vector s Y:EI/E\‘*é Eﬁﬁ}\ﬁ | I Full |'H Displacement X |V] ‘28-05 |
SbEmNIT TR G, degd Rk el g, RIATAE TAR X v SRz [ 22 1) x 7 AL oA = 1, 4
16-27 [/

File UserDefined Support

™ B Full v|[ Displacementx v] <= P =»[0.00135 L B ®| ceus Allocated Memory Size(MB) : Project: Unsaved Project v
Model Results Soil-Structures PostProcess

PostProcess (v Display Option J

Open Result Files VEG 9 \
Pyt Monitoring Point

Load Initial Files

Distribution ® .
Soil & Structures. FSSi Disp]acement X ;o';d Mo:esl - : Solid Mesh E
- Effective St .
=L &. Time: 0.001350s Seldvecton -
Solid Streamlines [

- Pore Pressure
 Seepage Velocity
- Seepage Force
 Void Ratio
Acceleration

State Variables
 Liquefaction Potential ..
Stress Based

- Pore Pressure Based
- Seepage Based
Structural Element

Solid Feature Edges L.
Wave Model 0 Wave Mesh £
STL Model O
Wave Vector m

Wave Streamlines L
21 Remove Air Domain

Threshold of VOF:
OpenFOAM [> scale Factor J
DualsPHysics

 Pressure Apply M

Velocity
=idp Unit: m (> Liquefaction Potential J
Fluent 0 8.34e-07 1.67e-06 2.5¢-06 3.34e-06 4.17e-06

2 History Plot —— To— (> Scalarar J

- Soil History b me |

" Wave History |

[ > Perspective

K 16-27 245 K
ARG 3T H LR A = K] 16-28 Fs:
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SSI Displacement X

Time: 0.001350s

Unit: m
0 8.34e-07 1.67e-06 2.5e-06 3.34e-06 4.17e-06
I 2o e
(a) x J5 A%
® :
SSi Displacement Z

Time: 0.001350s

Unit: m
-2.57e-07 -1.4e-07 -2.31e-08 9.36e-08 2.1e-07 3.27e-07
I e - |

(b) z 7 L%
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®
FSSi Effective Stress X

Time: 0.001350s

Unit: Pa
5¢+05 3.85¢+05 2.69¢+05 -1.54e+05 -3.8e+04 7.75e+04
S @40 s e
(c) x F MM A
i )
SSt Effective Stress Z

Time: 0.001350s

g A
5.0
Unit: Pa
-le+06 -7.4e+05 -4.8e+05 -2.2e+05 4e+04 3e+05
I - TN
(d) z 5 F

Kl 16-28 THHEZ R M=l (t20.00135s)

AR R AR M R W 16-29 Bk
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File UserDefined Support

Full b4 Effective Stress Z v <

= [0.00135 L BB crus

Allocated Memory Size(MB)

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

- State Variables

Liquefaction Potential

- Stress Based

+ Pore Pressure Based

" Seepage Based

Structural Element

OpenFOAM

DualSPHysics

~ Pressure

~ Velocity

Cidp

Fluent

£ History Plot

- Wave History

Soil Structures

Vodes)
iy |- Xy
Xe

100000
50000
0
-50000
-100000
-150000
-200000
-250000
-300000
-350000
-400000
-450000
-500000
-550000
-600000

W

Stress x (Pa)

-650000

PostProcess

Effective Stress X

(v Time History

( Plot by Monitoring Objects

Node: Coordinate
Element: 278000 (0.00, 0.00,0.00)

1 Display Monitoring Objects

Plot Type Effective Stress X v]

v Bport

J

[ Export Results Data

I

( Export Current Figure

J

B 16-29 AL (IR 570 x 7 R0 2808 77 IR 26

-21-

)l




	霍普金森杆冲击实验模拟
	16.1网格划分
	16.2FssiCAS图形界面操作——前处理
	16.2.1在FssiCAS软件中创建工程文件
	16.2.2导入网格
	16.2.3设置边界条件
	16.2.4设置材料参数与本构模型
	16.2.5设置水动力边界条件
	16.2.6设置求解器与时间步
	16.2.7添加时程输出
	16.2.8设置初始状态
	16.2.9 计算并保存

	16.3FssiCAS图形界面操作——后处理
	16.3.1加载文件
	16.3.2绘制分布图



