H %

—. 75 4
1.1 [ 7515E X 4
. MK 5
2.1 MHkbE X 5
2.2 MHEMT A E X 5
2.3 MPEHEAAT N 5
2.3.1 M KL% E DENS 6
2.3.2 #KLEH 2 RDMP 6

2.4 M RLEA AT N 6
2.4.1 2R EL LE 8
2.4.2 R (CTAEH %0 LEEC 8
2.4.3 MR A 5t #L BLIH 9
2.4.4 VRT3 B8 CDP 10
2.4.5 Drucker-Prager #4 %} DP 11
2.4.6 LM 32 Fr A ) L) R TR Bt B 5l A ) CONCRETEO2 12
2.4.7 M HE 14
2.4.8 Z L MZE R AT MISO 14
2.4.9 Z L MHBEF) R A MKIN 15
2.4.10 Giuffre-Menegotto-Pinto #X#1 4<#) SGMP 16
2.4.11 FELNT A SHCMO1 16
2.4.12 1 IR A K SHCMO02 18
2.4.13 AN A SHCMO03 18
2.4.14 BoucWen 3iff [7] A #) BOUCWEN 18
2.4.15 DAMAGEMAXS §i 5 i K8 /14545 A ¥ DAMAGEMAXS 19
2.4.16 ZIESIMF A MCCM 19

2.5 Fatigue M EHE571TH 20
2.5.1 PARKANG 20

2.6 Failure # &R ZAT N 21
2.6.1 CSM Iifs 5 B AR A5 7Y 21
2.6.2 VGM 75 i 1 K AH Y 21

2.7 MR & SR 22
= B 23
3.1 #H E X 23
3.2 A X e X 23
3.2.1 ! AREA 24
3.2.2 & LA TUBE 24
3.2.3 [AJE# 1 ROUND 25
3.2.4 IR A1 RECT 26
3.2.5 FHIE AR BOX 27
3.2.6 H 41 HSHAPE 28




I

75~

J\S

3.2.7 #4481 FIBER

3.2.8 HE XA CUSTOM

3.2.9 JE LA, THICKNESS

3.2.10 Jo )5 FE P #L i PLANEREGION

3.2.11 SE4AR# [ SOLIDREGION

3.2.12 ¥h 5 X # i COHESIVEREGION

TR (BE I

4.1 BITIAE X

4.1.1 #£¥.5¢: BEAM THEORY (FIBERBEAM?2 ¥4 1% I01T M)

4.1.2 M ¥.76: PLANE THEORY

4.1.3 7. 6: BULK VISCOSITY
4.1.4 24K #.55: BULK VISCOSITY

4.1.5 4K ¥56: SOLID BBAR

4.1.6 S2A& B 55 ANTI HOURGLASSING (SOLIDBRICKRS % J&)

4.1.7 Fi ¥.7C ERASED

A1

5.1 HAFzE X

5.1.1 e X

5.1.2 BogE X

5.1.3 ME/FITEE X

5.1.4 # R T

5.1.5 Rt ¥

P
6.1 P&k 5w L

6.1.1 HHPHEA B
6.1.2 A% S AR/ BT E X

BN 157

7.1 B [a]25 2 X

7.2 KB SHOE X

7.2.1 B [a] 25451 Time Step Control
7.2.2 %445 Tteration Step Control

7.2.3 B JE 4| Damping_Control
7.2.4 %y i 4% Output_Control
7.2.5 FIFE

H R AR 2

8.1 VCS

8.2 PCS

8.3 ECS / &5 H
UL

9.1 L FE X

9.1.1 Displacement D

28
29
31
31
31
32
33
33
34
34
35
35
35
35
36
37
37
37
38
38
39
39
40
40
40
40
41
41
41
42
42
42
43
44
45
45
46
47
48
48
49



9.1.2 Velocity V

9.1.3 Acceleration A

T B

10.1 #ifi € X

10.1.1 Concentrate Force & Moment CF

10.1.2 Inertia force IF

10.1.3 Line Force LF

10.1.4 Surface Pressure SP

10.1.5 Body Force BF

10.1.6 Gravity G

+—. 45
11.1 H HEZ# 4 DOF

11.2 NfAZ) 3 RIGID
11.3 R A2 EMBD

0 R N JE

12.1 J5 A5 B o == 5t 14
+=. TFHT

13.1 TFEHITE X
13.2 LR ICHE:

13.2.1 B35 UNIAXIAL COMBIN

13.2.2 7 J #1572 4% BUCKL RES BRACE

13.2.3 #J: 57 ) RUBBER _BEARING
13.2.4 B2 FRIC_PEN_BEARING

13.2.5 9% PULLY_FOR_SLIDINGCABLE

49
49
50
50
51
51
51
52
52
52
53
93
93
93
54
54
55
95
95
95
56
56
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TR A T P A e XGRS 12 5 SCX BN 58 i IX B & KRB 1] U *SEQUENCES - JiE
g B R I O B 1R *SEQUENCE BEAT 5E o BEAN 41 X4 RT LLISEE 75 H IR T 451

YRR

// block for defining sequences
*SEQUENCES
// block for defining sequence
*SEQUENCE, ...
/...

1.1 FF3)E X

815 SRR J9*SEQUENCE, it ZLIH 1L name& P BB 7 51 44 Pk, 75 2L type J& 4 1]
W IR, FHIATAESL . X% A
*SEQUENCE, name=[sequence name], type=[sequence_ type]

// points

BN [R]FR AR IR TR0, NI AFLE

*SEQUENCES
*SEQUENCE, name=CONSTANT, type=CONSTANT
*SEQUENCE, name=RAMP_STEP, type=RAMP_STEP
*SEQUENCE, name=RAMP, type=RAMP



. ME

TR N A MR E SR —FEM R & SUIX BR N TER, X B & 08 iR  *MATERIALS .
JE A A — AN AR G i SR *MATERIAL BE4T 58 Yo B — PR 5 P 30 38 1 S 1]
*BEHAVIOR JE M EMT A BHELE SCHIRE 458 150 i -
// block for defining materials
*MATERIALS

// block for defining material

*MATERIAL, ...

// block for defining material
*BEHAVIOR, ...
// behavior parameters

2.1 BsE X

FAELE CRBETR N *MATERIAL, 75 B8 name J& AT B 27K, MBIATTAES .
Xt R A% N«

*MATERIAL, name=[material name]
// material behaviors

22 MR AT X

BT 9 5E OB R I*BEHAVIOR, 5 2Ll type)@ PEUIRAAT ISR, X BLAIA% O

*BEHAVIOR, type=[behavior typel]
// behavior parameters

PORMT ]2 = FRT, g,

- EATH

- AT Ny

~ AT H (optional)

HOBPEAT A RINTRAT H B R VRTE S BT ROV RN T B R AT
A7 SUR AT

2.3 M RHE AT N
PRRE AT N ETL TR
type WA Bk
DENS PR % AR B

RDMP I Rayleigh FHJE AL E




2.3.1 #HBLEE DENS
BINKE R

*BEHAVIOR, type=DENS
[rho]

SH Y

24 i

[rho] PR B

NG|
*BEHAVIOR, type=DENS
7850. 00

2.3.2 #1#FHJE RDMP
BN

*BEHAVIOR, type=RDMP
[alpha], [betal]

SHHY
ZH L
[alpha] MR e R 2L
[beta] PENIFERE JE £ %
TR PPRHNIEE FHJE RN 51 N2 B3 /MRS Il AP K
B
*BEHAVIOR, type=RDMP
5.0, 0.01
2.4 BRI EEYEAT Ny

IR RALUE SRR EEVEAT Y, BAXRERE R NERFI 1 & H AT SRR

e

TYPE Wi SRR T IR
LE 2 5.1 /Linear Elastic Model Al & %l
LEEC 25 5P (TR % %0)/Linear Elastic Model FAH & 2l
BILH XU 1 54k B8 4 A A4 /Bilinear Hardening Plastic Model Flh & 22l
CDP TR L% (Optional) Fh & 2l




MISE 2 NS m] s AL B AN K (Optional) FA R
BARSIN Z AN FESN A B IEAH) (Optional) B lh
DP Drucker-Prager 8 V£ A g2
CONCRETE02 BN 2P BAL ) 2 TR e L B A A FRLEh
HE M (Optional) FAIh & 2
SGMP Giuffre-Menegotto-Pinto #4444 ] FLHh
SHCMO1 A AN AL A /Hot-rolled Steel Model FLHh
SHCMO2 M [CANM A4/ Xiao's Steel Model (Optional) FLH
SHCMO3 L ANAS A H/Cai's Steel Model (Optional) FLH
BOUCWEN BoucWen {if {1444 (Optional) LRl
DAMAGEMAXS P R 6 5§ NVAE L VIE N
MCCM 1B IESIM AR




2.4.1 MM LE

1) [R) P4 ) 2R P R R
B
*BEHAVIOR, type=LE
[E], [nu]
ZH A
ZH 1A
E AR A
nu MEHARALE
Vsl
*BEHAVIOR, type=LE
2. 06et11, 0.3
2.4.2 LREPEAIRL (TEES) LEEC
LN 52
*BEHAVIOR, type=LE EC
EN, [El], [E2], [E3]
NU, [Nul2], [Nul3], [Nu23]
G, [G12], [G13] [G23]
SEL
ZH T
El J7 1] 1 MR} e A
E2 J7 1) 2 MR} A A
E3 J7 1) 3 MR} e A
Nul2 J71A 1 A RNARA b
Nul3 J7 1A 2 MRNARA L
Nu23 J7 1A 3 M RNARA b
Gl12 J7 1) 1 By
G13 J7 A 2 BIYIR
G23 J7 1) 3 B Y




2.4.3 R HEIR G miL A8 BLIH

FF 72 SRR, A TR MR Al . KL BE B 5 Ak I R VR & R A R
- AN A LEE U B S
- @3 OCHEE NONH. ISOH. KINHEY COMH

BeE PR ISR, AR AR v B DY R SRR R
1) BEH5RRA: iRk NONH

BN
*BEHAVIOR, type=BILH
LE, [E], [nu]
NONH, [Sig Cr]
SH
ZH Wi
Sig Cr A RLE AR 77
Vsl

*BEHAVIOR, type=BILH
LE, 2.06e+11, 0.3
NONH, 235E9

2) BIULESH. FHiEL ISOH
AR

*BEHAVIOR, type=BILH
LE, [E], [nul]
ISOH, [Sig Cr], [H iso]

SR

ZH Wi

Sig Cr PRLE IR 7

H iso ST ==

B

*BEHAVIOR, type=BILH
LE, 2.06e+11, 0.3
ISOH, 235E9, 2E9

3) wiLBS¥. BEzhRiL KINH
AR



*BEHAVIOR, type=BILH

LE, [E], [nu]
KINH, [Sig Cr], [H kin]
S
ZH T
Sig_Cr FRLE AN 77
H_kin Bt By Ak A
a1
*BEHAVIOR, type=BILH
LE, 2.06e+11, 0.3
KINH, 235E9, 2E9
4) AL SH. BE W COMH
IR
*BEHAVIOR, type=BILH
LE, [E], [nu]
COMH, [Sig Cr], [H iso], [H kin]
SEL
ZH Wi
Sig Cr MRLE IR )
H iso SRS
H_kin Bt By 5 AL A 1
i

*BEHAVIOR, type=BILH
LE, 2.06e+11, 0.3
COMH, 235E9, 1E9, 1E9

2.4.4 JRE AR M CDP
AR

*BEHAVIOR, type=CDPML

LE, [E], [nu]

GEN, [DA], [HR], [Wtl, [Wel], [u]

ADT, [EC], [IS]

*CURVE, type=[yeildcurve type]
[Es], [f]

*CURVE, type=[damagecurve type]
[Es], [d]

10




ZH

24 Wi
DA 2K
HR HardeningRatio
wt, we oA E R EIE =R
u i 28
EC TR
[IS] P St Nz 77 BB
yeildcurve_type AT NIEERL: TY: ZRATHN: CY: ZIRITH
damagecurve_type PO T 2R TD: Zfutiifi; CD: 3Z2Jk4if)
Es FFELRI
ZNil
*BEHAVIOR, type=CDPML
LE, 30000, 0.2

GEN, 30, 1.16, 0, 1, 0O
ADT, 0.1, 0.6667
*CURVE, type=TY
0, 2. 56825
3. 81557E-05, 2.50394
5. 27525E-05, 2. 38574
*CURVE, type=TD
0, 0
3. 81557e—-05, 0.0452122
5. 27525e—-05, 0.0642943
*CURVE, type=CY
0, 12.4321
7.93649e—-05, 14.137
0.000104364, 15.7313
*CURVE, type=CD
0, 0
7.93649e-05, 0.0497339
0.000104364, 0.0582449

2.4.5 Drucker-Prager #1£} DP
KA AR BNEN 26V Drucker-Prager #4 £}

- JEOCHEE LER B IS

11




- LR LoPik E S

BN
*BEHAVIOR, type=DP
LE, [E], [nu]
LDP, [cohesion], [phi], [phi_f]
S
ZH vt BH
cohesion PELRG S 77
phi FEYES, fAREH
phi f BUNK A, FAREH
|
*BEHAVIOR, type=DP
LE, 3e9, 0.25

LDP, 3e6, 12.0, 0.0

2.4.6 LMEZH LI 4R TR B L A A CONCRETE(2

LT IE Kent-Park 525X 522 HH £k . Yassin

A EIAE, 25 R et AL R 2 R RE A —4EVR Bt AR . 7F BLE I SCHER] coMPAI TENS
(R I 15 B 52 1 DX AN 52 4z X R A A i 22 S 40

AR

*BEHAVIOR, type=CONCRETE02
COMP, [fc0], [ecO], [fcul, [ecul], [lambda] TENS,

[ft], [Ets]
SR
SH Wi H]
fc0 TR R R (HUAED
ec0 VR IRE 32 TR SR BN N 32 R VAR CRUAUED
fcu TR RE L 32 IR BR s CHUAUED
ecu TR 52 R AR PR 5 BE T 52 TR R AR (AL
lambda
ft TR e L2 R R
Ets TR 52 R AR

NG|

12




*BEHAVIOR, type=CONCRETEO2
COMP, -36.05E6, —0.00173, -18.03E6, —0.00365, 0.5
TENS, 3. 22E6, 3250E6

13



2.4.7 /B3 HE
LIPS0

*BEHAVIOR, type=HE
TYPE, [typel, [N]
C10, [value C10 N]
C01, [value CO1 N]
NU, [value NU]
D, [value D N]

SH U
S8 i
type Fhk
N B ZHAN

[value C10 N]

Cl10 Z%l, ZHHE AN

[value CO1 N]

Col %, ZHHOIN

[bool NU] =15 {# F Poisson's Ratio, 0-77, 1-/&
[value NU] Poisson's Ratio
[value D N] DHIZH, ZHECIN
type F1 N IR &
value type value N

0-Neo Hookean 1
1-Mooney Rivlin 1
2-Arruda_Boyce 1
3-Ogden N
4-Polynomial 4
5-Reduced Polynomial N
6-Van_der Waals 1
7-Yeoh 4
8-Marlow 1

2.4.8 ZEMEFRBRLAN MISO
AR

14




*BEHAVIOR, type=MISO
[E], [nul, [Sig Cr]
*CURVE, type=[curve type]

[x0], [y0]
[x1], [y1]
[x2], [y2]
SH
24 ViH
E RGP
oy MERAFA
Sig_Cr MRHE RS A7
curve_type i1 £k 257 SVPE-Stress vs Plastic_Strain; SVE-Stress vs_Strain
[x0], [yO]... 24U & A FR
i

*BEHAVIOR, type=MISO
2.06e+11, 0.3, 3.45e+11
*CURVE, type=SVPE
1e-06, 3.4b5e+11
2e—06, 3.45e+11

2.4.9 Z L HFEBNERA A MKIN
HINKE S

*BEHAVIOR, type=MKIN
(E], [nu], [Sig Cr]
*CURVE, type=[curve type]

[x0], [y0]
[x1], [y1]
[x2], [y2]
2R
ZH B
E FARL A
ny FOERAFA L
Sig_Cr PRHE BN 77
curve_type i 28 27 SVPE-Stress vs_Plastic_Strain; SVE-Stress vs_Strain
[x0], [y0]... 2 AU & A
ZN

15




*BEHAVIOR, type=MKIN

2.06et+11, 0.3, 3.4betll
*CURVE, type=SVPE
0, 0

le—06, 3.45e+11
2e-06, 3.45etll

2.4.10 Giuffre-Menegotto-Pinto #4244 SGMP

BN
*BEHAVIOR, type=SGMP
BHI, [Sig Cr], [HardenRatio]

R, [RO], [ChangeR1], [ChangeR2]
COMP, [IHCCompressionl], [THCCompression2]

TENS, [IHCTensionl], [IHCTension2]
SH Y
24 Wi
Sig Cr FARLE AR )
HardenRatio hardening ratio (Esh/E0);HardenRatio(0~1)
R s MBI A SRR i 2 A 12 280 RO - exp transition
elastic- plastic;R0[10,20];ChangeR1[0,1];ChangeR2[0,1]
COMP 52 112, IHCCompression1[0,1];ITHCCompression2[0,1]
TENS %251 ZH;IHCTension11[0,1];IHCTension12[0,1]
i
*BEHAVIOR, type=SGMP
BHI, 1, 0.5
R, 15, 0.925, 0.15
COMP, 0, 1
TENS, 0, 1

2.4.11 #EHA A K SHCMO1
AR

*BEHAVIOR, type=SHCMO1
LE, [E], [nu]
SIG, [Sig Y],

SHL Y

[Sig U]

ZH

W

16




Sig Y Yield Stress

Sig_U Ultimate Stress (Sig U > Sig Y)

17




2.4.12 & RAM A SHCMO2
BINKE R

*BEHAVIOR, type=SHCMO2
SIG, [Sig Y], [Sig U] STEEL,

[SteelGradeType]
¥
ZH Wi
Sig Y Yield Stress
Sig U Ultimate Stress
Sig U>Sig Y
SteelGradeType | 0-Q235; 1-Q345; 2-Q460
2.4.13 Z KN AH SHCMO03
LD SR

*BEHAVIOR, type=SHCMO3
SIG, [Sig Y], [Sig U] STEEL,
[SteelGradeType] SIGB,

[Sig B]
SHHH
24 Wi ]
Sig Y Yield Stress
Sig U Ultimate Stress
Sig U>Sig Y
SteelGradeType 0-Q235; 1-Q345; 2-Q460
Sig B Local Buckling Stress
Sig B>=-Sig U

2.4.14 BoucWen 7 [H] 4<% BOUCWEN

AR

*BEHAVIOR, type=SHCM03
E, [E0]
RATIO, [ratio]
PARAM, [A], [Gamma], [Betal, [Exp]

18




ZH

ZH i
EO Initial Elastic Stiffness
ratio Ratio Between Post Yield Slope And Initial Slope; O<ratio<I
A Shape of Hysteresis Loop Parameter A ; A>0
Gamma Shape of Hysteresis Loop Parameter Gamma; -1<Gamma<1
Beta Shape of Hysteresis Loop Parameter Beta; 0<Beta<l
Exp Nonlinear Transition Parameter Exp; Exp>0

2.4.15 DAMAGEMAXS ¥R B AN ARG A DAMAGEMAXS

AR

*BEHAVIOR, type=DAMAGEMAXS
LE, [E0], [nu]
COHEMS, [beta], [SMax], [FracEn]

S
8 i BENEE]
EO Initial Elastic Stiffness
Nu M RLARA b
beta Tension Shear ParameterBeta 0<Beta <1
SMax EAINA]
FracEn Wi RE

2.4.16 BIESIHFAMMCCM
AR

*BEHAVIOR, type=MCCM
STATE, [void init]
PARAM, [lamdal], [k rebound], [M criticall, [posssion ratio], [yield confiningstress]
COHEMS, [beta], [SMax], [FracEn]

19




SR Y

ZH P W ia
void_init WIGE LB L >0
lamda 1B R ga e/l =% >()
k_rebound [ 8 2 4] 5% 0~lamda
M_ critical ISR M A7 B >0
posssion_ratio VEAFALL 0~0.5
yield confiningstress Jit I L <0
|
*BEHAVIOR, type=MCCM
STATE, 1.40085
PARAM, 0.1,0.075, 1.0, 0. 3333, =200000
2.5 Fatigue ¥ EHE 51T N
2.5.1 PARKANG
AR
*BEHAVIOR, type=PARKANG
[ParkAngType], [Beta], [Alpha]
SR
ParkAngType Beta - Strength Deterioration | Alpha - Deformation Combination
Parameter Parameter
0-Single Parameter Model 0<Beta<1
1-Double Parameter Model 0<Beta<l 0<Alpha<l
Beta + Alpha <1 Beta + Alpha <1

20




2.6 Failure # Bl R EUT N
2.6.1 CSM I 53N AS AR Y
LIPS0

*BEHAVIOR, type=CSM
leps T], [eps C]

¥
eps_T | Critical Tensile Strain >0
eps_C | Critical Compression

Strain <0
2.6.2 VGM A KAE R
BIAFER

*BEHAVIOR, type=VGM
[Mul, [C1], [C2], [Lambda]

SHHH

Mu | Ratio of Monotonic Failure Strain to Yield
Strain C1 | Parameter Controls Rates of Void
Growth

C2 | Parameter Controls Rates of Void Shrinkage
Lambda | Material-dependent Damageability
Coefficient

21



2.7 MR € SR

*MATERIALS
// elestic material with damping
*MATERIAL, name=mat LE
*BEHAVIOR, type=DENS
7850. 00
*BEHAVIOR, type=RDMP
5.0, 0.001
*BEHAVIOR, type=LE
2.06e+11, 0.3
// 1-d concrete material
*MATERIAL, name=mat CONC2
*BEHAVIOR, type=DENS
2500. 00
*BEHAVIOR, type=CONCRETEO02
COMP, -36.05E6, —-0.00173, —18.03E6, —0.00365, 0.5
TENS, 3.22E6, 3250E6
// material for metal
*MATERIAL, name=mat KINH
*BEHAVIOR, type=DENS
7850. 00
*BEHAVIOR, type=BILH
LE, 2.06e+11, 0.3
KINH, 235E9, 3E9

22



=, BUH
W N BT A € R — R A e X BN 5E A, X B A 2 1] A *SECTIONS »  JE
HR AR — /TR0 5208 I 5 B 1R] *SECTIONIEE AT /8 3o

// block for defining sections
*SECTIONS
// block for defining section
*SECTION, ...
*REGION, ...
// region parameters

3.1 8 e X
FHEL 2 448 7] S *SECTION, 8 B3 i name B P BRI &5, BREATUESL .
EPA L family JB P AR, 5 EUE ype JB VIR T, X AR A

*SECTION, family=[section family] , name=[section name] , type=[section type]
// section regions

BN T R, A

- FFEUIMTRUSS

- REMBEAM

- P lIPLANE

- JEAIMEMBRANE

- Sk A SHELL

- SEAASOLID

- # %X COHESIVE

BRI FIE SN 2 B, 2 HA:

- ¥4 HOMOGENEOUS
- E-&#f COMPOSITE

3.2 g X 30w X
AT X 385 WS 1A] N *REGION, e 223l 1 type & 1 WA DX 3 Y, 6 N F A% N -

*REGION, type=[region typel
// region parameters

23



B XA 12 FRR, .
- [IHi#H AREA]
- [FE AL BOX]
- [H & A CUSTOM]
- [ 241 TUBE]
- AL RECT)
- [[EJE# i ROUND]
- [H 44,1 HSHAPE]
- [4F 44 FIBER]
- [JE 2441 THICKNESS]
- [P #k [ PLANEREGION]
- [8244#, i SOLIDREGION]
- [R5 X # i COHESIVEREGION]

3.2.1 R AREA

AR

*REGION, type=AREA
OFFSET, [offset y], [offset z]
NU, [nu]
MATERIAL, [material name]
SHAPE, [area]
PRESTRESS, [prestressx]

ZH vt
offset vy, offset z y,z J7 A A%
material name A AR
area [
prestressx SINVALES
A
y L
3.2.2 EJ¥AH TUBE

AR

24




*REGION, type=TUBE
OFFSET, [offset y], [offset z]
NU, [nul
MATERTAL, [material name]
SHAPE, [D], [t]
INTPOINT, [Num Circumferentiall,
PRESTRESS, [prestressx]

[Num_Radial]

SR i ]
offset vy, offset z y,z 77 7] w5
material name U AR
D AN
t R
Num_Circumferential IR B e A
Num_Radial AR R
prestressx R 1E
|
t
&
Fi
ak
LY
3.2.3 [AZAH ROUND
AR
*REGION, type=ROUND
OFFSET, [offset y], [offset z]
NU, [nu]
MATERIAL, [material name]
SHAPE, [D]
INTPOINT, [Num Circumferentiall], [Num Radial]
PRESTRESS, [prestressx]
¥y P
offset y, offset z y,z 77 A ) w %
material name AR AR 44
D AN
Num_Circumferential I mFR D SRS E
Num_Radial 12 R AR oy A

25




| prestressx TN A

3.2.4 5EEEH RECT

AR

*REGION, type=RECT
OFFSET, [offset y], [offset z]
NU, [nul
MATERIAL, [material name]
SHAPE, [W], [H]
INTPOINT, [Num Width], [Num Height]
PRESTRESS, [prestressx]

SH Pi ]
offset_y, offset z v,z 77 17] 1 A%
material name AU M B4

W/H B/

Num_Width i FE 7 AR o U B
Num_Height = JE T AR o BB
prestressx SUIOVALES
I z
_:.f._ H

26



3.2.5 fZEE BOX
HEIAAE R

*REGION, type=BOX

OFFSET, [offset_y], [offset_z]

NU, [nu]

MATERIAL, [material name] SHAPE,

(W], [HI, [t W], [t H]

INTPOINT, [Num Width], [Num Height], [Num Thickness]
PRESTRESS, [prestressx]

=
¥
}
R S—

l—1 =
W
SR A
offset vy, offset z v,z 77 17 A%
material name AU A B4
w 5
t W i & 7 [F) B
H =
t H i [ 7 [n) BE
Num_Width 6 JE 7 AR o U B
Num_Height =7 AR R
Num_Thickness B JE R AR
prestressx Sl

27




3.2.6 H Z{#H HSHAPE

AR

*REGION, type=HSHAPE
OFFSET, [offset y], [offset z]
NU, [nul
MATERTAL, [material name] SHAPE,
[(w], [H], [t H], [t_W]
INTPOINT, [Num Width], [Num Height],
[Num FlageThickness], [Num MiddleThickness]
PRESTRESS, [prestressx]

ZH Wi
offset_y, offset z y,z 77 1A w5
material name AU A L4
W 5
t W i 7 1) B JE
H =
t H e JE 7 [ BE )R
Num_Width i JE 7 M AR s A
Num_Height e JE T MRS IR
Num_FlageThickness B JE AR B HoR
Num_MiddleThickness BE SRR o
prestressx NI JE
z
Ty
* _
Y K
ty | |~ I
1 X
IT—H
3.2.7 £ 4E#TH FIBER
BARR
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*REGION, type=FIBER
OFFSET, [offset_y], [offset_z]
MATERIAL, [material name]
*FIBERA
[y 11, [z 11, [A 1]
[y 21, [z 2], [A 2]

v il [zl [Ai]

ZH bt
offset vy, offset z y,z 77 I %
material name U AR

[y_il, [z_i], [A_i]

5 1SR RN y,z ALFRATTHEIAR A

3.2.8 HE X H CUSTOM
IR

ZH Wi
offset vy, offset z y,z 77 7] K w#%
material name A A R4
[A] AR A
[LY][LZ],[1YZ] Moment Of Inertia Y, Z, YZ
[Y C], [Z C] Centriod Y, Z
[Y_S], [Z S] Shear Center Y, Z
prestressx R 1E
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*REGION, type=CUSTOM
OFFSET, [offset y], [offset z]
NU, [nu]
MATERIAL, [material name]
AREA, [A]
INERTIA, [I Y], [I Z]
CENTRIOD, [Y_C], [Z C]
SHEAREEZNTER, [y S1, [Z S]

ATl
I
& S
/
Sle ]
I, v
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3.2.9 EJA 1R THICKNESS

AR

*REGION, type=THICKNESS
OFFSET, [offset z]
MATERIAL, [material name]
SHAPE, [t]
INTPOINT, [Num t]

PRESTRESS, [prestressx], [prestressy], [prestressxy]

ZH uti
offset_z, offset y z 77 M wFe
material name U AR
t J5 )
Num _t JEJE 7 AR 43 r A
prestressx x [A) RN, J7 48
prestressy y EFGINWALIED
prestressxy xy [A] TN, 14
z
y A
{
3.2.10 o F & PH & H PLANEREGION
AR
*REGION, type=PLANEREGION
MATERIAL, [material name]
R B
material name A R R 44
3.2.11 S£4A#RH SOLIDREGION
BAME R
*REGION, type=SOLIDREGION
MATERIAL, [material namel
ZH it

material name

O
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3.2.12 ¥R X & COHESIVEREGION

AR

*REGION, type=COHESIVEREGION
MATERIAL, [material name]

ZH bt
material name I AR 44
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VU, BonRM (B35 BoTAT )

RN AT A BIGE X G — 1T E 8 XX Br N ek, X B & 9% 8 1] Y*ELEMENTS » %2
R A — AN B G0 G0 I S B TR *ELEMENT BEAT € o B — AN 0% % N 838 1 5 B 1]
*BEHAVIOR 7€ X HLJC X, AN B IG X AT PAVBESE 25 E B BR IGAT A AR T2 45 46 A 49 4

// block for defining elements

*ELEMENTS
// block for defining element

*ELEMENT,
// block for defining element

*BEHAVIOR,
// behavior parameters

4.1 BuRAE X

ﬁTDIEX%%LijJ*ELEMENT, 75 Bl nameE AR A FR, TREIEL family)%‘rﬁi
WA e E, BT ype/BPEIAR R R, BIUUAMAES . SR ACN:

*ELEMENT, family=[element family], name=[element name], type=[element type]

// element behaviors

HLITIEST N 6 i, 43 Sl
- MFH.7T Truss
- L0 Beam
- 527G Surface
- 55 HL7T Shell
- SEAAHTT Solid
- K55 X #2. 76 Cohesive
FORH B () B n R A -

- #F .70 TRUSS:
1. CABLE2: A 2-particle linear tension-only cable element

2. TRUSS2: A 2-particle linear truss element

3. SLIDCABLE?2: A 2-particle linear Sliding cable element

- ZH.75 BEAM

1. FIBERBEAM?2: A 2-particle linear beam element with fiber-section
2. BEAM2: A 2-particle linear beam element

- [ #.7 SURFACE
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1. MEM4: A 4-particle quadrilateral plane-stress membrane element
2. MEM3: A 3-particle quadrilateral plane-stress membrane element
3. PLANE4: A 4-particle quadrilateral plane-strain element

4. PLANE3: A 3-particle quadrilateral plane-strain element

- 7 H.70 SHELL

1. SHELL4: A 4-particle quadrilateral shell element, combining the DKQ plate and plane-stress
membrane

2. SHELL3: A 3-particle triangular shell element, combining the DKT plate and plane-stress
membrane

- LR #.78 SOLID
1. SOLIDBRICKS: A 8-particle linear brick element
2. SOLIDTETRA4: A 4-particle linear tetrahedron element

3. SOLIDBRICKRS: A 8-particle linear brick element with reduced integration and hourglass
control

- K ER X T Cohesive

1. COHESIVETRUSS2: A 2-particle cohesive element

2. COHESIVEPLANE4: A 4-particle cohesive element

3. COHESIVEHEXS: A 8-particle cohesive element

4. COHESIVETETRAG: A 6-particle cohesive element

FITAT N

4.1.1 ¥56: BEAM_THEORY (FIBERBEAM2 ¥4 ZHICITH)
AR

*BEHAVIOR, type=BEAM THEORY
[type num]

2% VL]

type num Beam Theory: 0-EulerBernoulli; 1-Timoshenko

4.1.2 H¥.56: PLANE_THEORY

AR
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*BEHAVIOR, type=PLANE_ THEORY

[type_num]
24 ViH
type num plane Behavior: 0-PlaneStrain; 1-PlaneStress

4.1.3 FE#J5: BULK_VISCOSITY

BB
*BEHAVIOR, type=BULK_VISCOSITY
[b1], [b2]
24 ]
bl Bulk Viscosity: Linear
b2 Quadratic

4.1.4 LA B 55: BULK _VISCOSITY

LD SR
*BEHAVIOR, type=BULK VISCOSITY
[b1], [b2]
ZH Wi
bl Bulk Viscosity: Linear
b2 Quadratic

4.1.5 4K ¥55: SOLID_BBAR

LN S
*BEHAVIOR, type=SOLID_BBAR
[type_num]
ZH L
type_num 0-NoBBar; 1-MeanBBar; 2-CenterBBar

4.1.6 SE/ABIG:. ANTI_ HOURGLASSING (SOLIDBRICKRS £)8)

AR

*BEHAVIOR, type=ANTI HOURGLASSING
[Xi], [Kappal
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S8 i

Xi hourGlass Control: Xi

Kappa hourGlass Control: Kappa

4.1.7 i .56 ERASED
BT ERAT Ay, AR BRI B 2T S5 1R 58 B T2 75 B

LY 55
*BEHAVIOR, type=ERASED
[type_num]
ZH Pi ]
type num Erased Type: 0-NoErased; 1-ByAnyIntePoint, 2-ByALLIntePoints
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fiv A

BRI Y BT 2 8 X B — Rl e X BEN TER, X B A2 8 1] N *COMPONENTS -
F A — AN ZH AR 538 3 B 3] *COMPONENT HEAT 58 X o B —ANZH A0 51 P 350 308 ek D 3]
PARTICLE /A K i 3545 B, ELEMENT Fon 50 5 B, SET R B AEMF A
G AR IR S5 9t i -

// block for defining components
*COMPONENTS
// block for defining component
*COMPONENT, ...
*PARTICLE

*ELEMENT

*SET

5.1 Hte X
YA R XS] N *COMPONENT, 75 B3 i name/@ 1 FAHIZLME 47K, HBEARTTUEL,
EEEN type JB MW HHLLLEAL

*COMPONENT, name=[component name], type=[component typel]
// component information

R R PSRN il

- JF H*PARTICLE
- FiJL*ELEMENT

- JBUR AR/ BT AR #SET

511 FiRENX
JB A8 S B 1A N *PARTICLE, X B R4S 0N -

*PARTICLE
id, x, v,z

S
1 id: AT S, N0 S, F—HHRAmSNARRRESE HE—.
2. X,y,z: FUSHIGEA LR
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B
*PARTICLE
0, -0.015, -0.015, 0.2
1, —-0.0353553, -0.0353553, 0.2
2, 0.0353553, -0.0353553, 0.2

5.1.2 BT E X
BT 58 X E BRI Y*ELEMENT, [F— Az et i B, WS R M-

*ELEMENT, elemtypename=[elemtypename 1]
idl, id 1, id 2..

*ELEMENT, elemtypename=[elemtypename 2]
id2, id 1, id 2..

S U
Lid: o35, MO 's, F—4 8o 5 MORRESE B E—
2. elemtypename: TR B BAK AT AR
3.id_1,id 2. EE WA id, BB H i R BCE AR S e R AT A .

il

*ELEMENT, elemtypename=CABLE2 1
0, 1, 2
1, 2, 3
2, 2, 3

*ELEMENT, elemtypename=MEM3 1
3, 1, 2, 3
4, 2, 3, 4
5 3, 4, 5

*ELEMENT, elemtypename=SOLID8 1
6, 1, 2, 3, 4, 5, 6, 7, 8
7, 2, 3, 4, 5, 6, 7, 8 9

5.1.3 RE/BITHEE N

LT RE R BT N *SET, %) B % 3K

N R

*SET, name=[set name], type=MESH PARTICLE
ids. ..

BT

*SET, name=[set name], type=MESH ELEMENT
ids....

SH Ui
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1. set name: M/ HITEES
2. ids:FRITEUR ST .

5.1.4 BHRF

*SETSECTION
SET, [set name 1], [sectypename 1]
SET, [set name 2], [sectypename 2]

SET, [set name n], [sectypename n]
SH U
1. sectypename: Bt

2. set name: X %4

5.1.5 FHR¥F

*SETORIENTATION
SET, [set_name 11,V x,Y'y,Y z

SET, [set name nl,Y x,Yy,Y z

S
1. set name: X %4
2. AHAAbRR y W71, 7RI PAT .
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ATREiES

*ASSEMBLY
*COMPONENTINSTANCE, component=[component name], name=[COMPONENTINSTANCE name]
*TRANSFORM
1, 0, 0, [t x]
0, 1, 0, [t y]
0, 0, 1, [t z]
*SET

6.1 PFEE X
Pfe 8 B 1] A *COMPONENTINSTANCE, 5 2218 1 componenti& 14 BRI ZH A 44 K, name
JEER P AR, AHEATTUES.

*COMPONENTINSTANCE, component=[component name], name=[COMPONENTINSTANCE name]
// component information

6.1.1 AP B

YHAF P25 A7 B 8 1R] N *TRANSFORM o
S8
1 0 0 [t x]
0 1 0 [t y]
0 0 1 [t z]

1.t x/t y/t z RINWMFEHT x/y/z HAF5

6.1.2 M S/ RITLEE X
BATEE SRR g *SET, W RIS A -
T

*SET, name=[set name], type=MESH PARTICLE
[COMPONENTINSTANCE name], ids. .

LS SH

*SET, name=[set name], type=MESH ELEMENT
[COMPONENTINSTANCE name], ids. ...

SEUH
1. set name: R EE/HRITEES
2. ids:FRITEUT M T
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. KD
TR A AT SRIFED e LGt R D e X BRI SE i, X BUan & S 1] Jy*STEPS . JoE A
TN SRARD 0 GO SR *STEPHEAT & o B —NSRARD X A a0 I SC B 1] *PARAM JE
SCRAEAZH, BKRAEDSHOTUBUE % B I RE IR BHE I h A . SR
SE IR AR IR «

// block for defining steps
*STEPS
// block for defining step
*STEP, ...
// step parameters
*PARAM, ...

7.1 WA 8 X

A RLE R N *STEP, 75 Bl i name)d@ M BAAfIIN [R5 4 %, WHEIZBAT PLE
o B type)E M IH A (A 52ROk A R
*STEP, name=[step_name], type=[step_ type]

// step parameters

IFE) A4 =28, 5N
- WliE K %20 INITIAL
- H R P GENERAL

- P AR P EQUILIBRIUM

7.2 KIED S HE X
RIED SHOE SCORBEF N *PARAM, 75 ZLH I type@ PE IR X ISR, X6 ML AR A% KON

*PARAM, type=[region type]
// param parameters

X} GENERAL, RfFHZHa & LR IUFh:
- B [a) 2B 4% Time_Step_Control

- B Je#% 1] Damping_Control

- Fr 4%l Output_Control

- Jii &:45 1] MassScaling_Control

X FEQUILIBRIUM, RS HH & DA H A
- A% Hil Tteration_ Step Control
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- B JEé #Z il Damping_Control
- %t #2H1 Output_Control
- i E 5 fillMassScaling_Control

- Y EH| FormFinding_Control

7.2.1 i [B] 5324 Time Step Control

AR

*PARAM, type=Time Step Control
TIME, [t total], [ON/OFF], [dt]
CHECK, [ON/OFF], [dn]

ZH i B
t total ISUNRS
dt o ) 34 5
CHECK Ivesigge
dn e Sk £ i A0
7.2.2 #EAR3% 4] Iteration_Step_Control
*PARAM, type=Iteration Step Control
SUBSTEP, [s total], [ON/OFF], [dt]
CHECK, [ON/OFF], [dn]
ZH 1t B
s total s¥a il
dt b [] 384 5
CHECK W Sk 7
dn Iy masRivbr gwig
7.2.3 fHJE#% ] Damping_Control
IR
*PARAM, type=Damping Control
DAMP, [OFF]
*PARAM, type=Damping Control
DAMP, [ON], [D MASS], [D STIFFNESS]
¥ VL]
OFF/ON R4 R e s, oFF-7%, ON-&




D MASS e
D_STIFFNESS WIlERH JE

7.2.4 %% %] Output_Control

43N BYFRAME F1 BYTIME, 43l MR8 5 H il 20t . MR A0 i 1) (R B 38 S0 % H

AR

*PARAM, type=Output Control
BYFRAME, [f totall
OUTPUT, [content]

*PARAM, type=Output_ Control

BYTIME, [dt]
OUTPUT, [content]

S8 i
f total Sk TR
dt i F) 3
content LAY
A AR S TR
N i ik
uUT disp_trans Translational displacement
UR disp_rot Rotational displacement
VT vel trans Translational velocity
VR vel_rot Rotational velocity
AT accel trans Translational acceleration
AR accel rot Rotational acceleration
SIP stress_ip Stress tensor at integration point
EIP strain_ip Strain tensor at integration point
TF fm total force Total force at particle
™ fm_total moment Total moment at particle
EILF fm elem int force Equivalent internal force (in LCS) at element particle
EILM fm_elem_int moment Equivalent internal moment (in LCS) at element
particle
EIGF fm_elem_int force Equivalent internal force (in GCS) at element particle
EIGM fm_elem_int moment Equivalent internal moment (in GCS) at element
particle
RF fm_reaction_force Reaction force at particle
RM fm_ reaction_moment Reaction moment at particle
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7.2.5 R H
IR

*PARAM, type=FormFinding Control

STIFFNESS, [SF OFF], [ratio]
DYNAMICDAMP, [DD_ON]
SECTIONSTRESS, [SS_ONI, [ramp]
23 Ui S(eA
ratio I e T L 451 O<& <l
[SF_OFF] 75 3 B I EE A T ON/OFF
[DD_ON] =R A& e ON/OFF
[SS_ON] &5 A Bk TN 7 ON/OFF
[ramp] ARk TN 770 8 EE A 0<& <l
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I\ HE AR &

B9 WIE S R By S LA N MR e s ASEA T

*COORDINATES
*COORDINATE, name=[name], type=[]
/...

type 1% vCS. PCS. ECS —Ff:

R type XF NLH R ERALAR RN

Jey AL R 22 E
B RE
ves/ M4 E/RIATT R R e AR &, R SPoE I, e T —
KB R I mp st
20 o AU B B T )
PCS/ SARE T — W 20 1 3 5T A A R AR R
JoR p A bR R
ECS/ AebR 2 =TT DB TGIE ], SRR BT R — B 2 AR AL
HICAERR &R
8.1 VCS
X
*COORDINATES

*COORDINATE, name=[name], type=VCS
MPS, [nset 0], [nset 1]
SPS, [nset 0], [nset 1]

&
*COORDINATES
*COORDINATE, name=[name], type=VCS
MPV, [e_x1, [e_y], [e_z]
SPV, [e_x], [e_v], [e_z]

SH W
1. MPS: [nset O],[nset 1]: 55— BITFUR AL LR SES
2.MPV: [e x],[e y],[e z]: ZF—"H A&
3.SPS: [nset 0],[nset 1]: 2B /N HIFFR M E L MEF S ESL
4.SPV: [e x][e yl.[e z]: 2B A M &
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AR
*COORDINATES
*COORDINATE, name=[name], type=VCS
MV, [e x], [e v], [e z]
SV, [e x], [e v], [e z]

SHHH
L. MV\SV: e e A 375 [ AR T 8 R & 1) =2k 7 &

8.2 PCS
R

*COORDINATES
*COORDINATE, name=[name], type=PCS
MP, [SET]
MPS, [nset 0], [nset 1]
SPS, [nset 0], [nset 1]

RE

*COORDINATES
*COORDINATE, name=[name], type=PCS
MP, [SET]
MPV, [e x], [e v], [e z]
SPY, [e x], [e y], [e z]

SHL A
1. MP: FJ5 X RAH A FR

2. MPS: [nset O],[nset 1]: ZH— AN AIFFAE L MR SEL

3.MPV: [e x],[e y][e z]: ZF—E A&

4.SPS: [nset O],[nset_1]: 25 N RiBIIFIA A4 MEH AR 4

5.SPV: [nset O],[nset 1]: ZH A&
AT

*COORDINATES
*COORDINATE, name=[name], type=PCS
MP, [SET]
MV, [e_x], [e_y], [e z]
SV, [e_x]1, [e_y], [e_z]

SEL A
1. MP: FJ5 S RH A FR
2. MV\ SV S JE % N = 7 A AR T [A) % & B = AN AR bR 70 & o
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8.3ECS /REH
2
*COORDINATES
*COORDINATE, name=[name], type=ECS
ME, [m el set]

MPS, [nset 0], [nset_ 1]
SPS, [nset 0], [nset 1]

BE
*COORDINATES
*COORDINATE, name=[name], type=ECS
ME, [m el set]
MPV, [e x], [e v], [e z]
SPY, [e x], [e y], [e z]

S0
1. EP: .o RALFK,
2. MPS: [nset O],[nset 1]: ZH— AT aE s L A HSE 4
3.MPV: [e x],[e y].[e z]: & AMHE
4. SPS: [nset 0],[nset 1]: ZH /N HIFFUE mEL LR SES
5.SPV: [nset O],[nset 1]: ZF A&

R

*COORDINATES
*COORDINATE, name=[name], type=ECS
ME, [m el set]
SP, [nd start set], [nd end set]
SL, [e_x], [e_y], [e_z]

S

1. EP: HTK RALFR,

2.SP: NJREBAAFR RIIRTT I, S a5 B AR GG 1 s 2 A BRI & 175 5 B 4
FRo

3.SL: I ANIRTT MR =AM AR 7 5

4. ] AL bR 22 B AR 4 S RN 7 I, AR =5 Rl OB, RS =y Ml A
T APFAHMEIE IR T 1
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AR UE

TR A BT I8 5 e XGRS € SUXBIN 5E i, X B K4 ] U *BOUNDARYS .
P i — AN B 00 R8T KB 17 *BOUNDARY #E4T5E Mo BFAMIA S IX AR LABE & H I T
2 APSILUE

// block for defining boundarys
*BOUNDARYS
// block for defining boundary
*BOUNDARY, ...
/...

9.1 L5t e X

105t 5 L EE 1R Y *BOUNDARY, 5 i i name J& 14 BA AL A 44 85, @i start_step Ei=past
IR 25, end step $8 € 45 RIS (A0, T EELL type BIEAMML AR, BRATLAESZ. MM
HOE S WAF
*BOUNDARY, name=[boundary name], start step=[start step name],

end step=[end step_name], type=[boundary type]
// boundary

2R L
step_name AR A28, — B 4k K
start_step_name LU A 20, 487K % [end step name]
end_step_name SERINRZE, %5 JEA NULL
HH N A EFE:
- @A R4 SET
- AT

- J¥%] AMPLITUDE

A FFE type L& LAR LA
- Displacement D
- Velocity v

- Acceleration A

48



9.1.1 Displacement D
LD Sae

*BOUNDARY, name=[boundary name], start step=[start step name], end step=[end step name], type=D
SET, [set name]
VALUE, [U1], [u2], [u3], [UR1], [UR2], [UR3]
AMPLITUDE, [amplitude name]
COR, [coordinate name]

¥ i
set_name Frigxgd s (&)
[Ul], [U2], [U3], [UR1], [UR2], [UR3] Oy
[amplitude name] kS
9.1.2 Velocity V
AR

*BOUNDARY, name=[boundary name], start step=[start step name], end step=[end step name], type=V
SET, [set _name]
VALUE, [v1], [v2], [v3], [VR1], [VR2], [VR3]
AMPLITUDE, [amplitude name]
COR, [coordinate name]

S8 i
[V1],[V2], [V3], [VRI1], [VR2], [VR3] I
[amplitude name] ik
9.1.3 Acceleration A
AR

*BOUNDARY, name=[boundary name], start step=[start step name], end step=[end step name], type=A
SET, [set_name]
VALUE, [A1], [A2], [A3], [AR1], [AR2], [AR3]
AMPLITUDE, [amplitude name]
COR. [coordinate namel

ZH L
[A1], [A2], [A3], [AR1], [AR2], [AR3] I E
[amplitude name] ik
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BT

FR I A BT AT 8 2 G R BA 12 5 SCIX BN S8 i X B @ SRR Y *LOADS
NI RIE I SR HE Al *LOAD BEAT 3E S0 BEANEUT IX S5k ] DL E £ B IR A5 D B

// block for defining loads
*LOADS
// block for defining load

*LOAD,
/7

10.1 % far i€ X

Al 78 X 1] N *LOAD, 5 B IH I name /& M BH A ] 42 J\, i1 start stepiFEutEﬂ:ﬁnH]L
E%%end_stepjfam R ]2, ﬁ'ﬁgﬁﬁtypeﬁl‘iwﬁﬁ%@@ , BRFATTAELRZ . SR
BEVANH

*LOAD, name=[load name], start step=[start step name], nd step=[end step name], type=[load typel]

// load
ZH i
start_step_name EURI )25, 47K % [end step name]
end step name i a 2, # illJy NULL
HHtype=LF. SPHIBF, 7 HELLIFZH
ZH Wi
flag_value 0, ETEUME; 1, REBIRE; 2, B¥
directionflag_value 0, FETEVNTTIM; 1, ¥EREIE
func_name AR IR, RN A
LOAD
BT N AT
- FTEXT R4 SET CGHUU L SC 5 #4E)
- BN M B

- J¥%! AMPLITUDE
- AEpRZ& COR

B MR typetl & LA J LA
- Concentrate Force & Moment CF
- Inertia force IF
- Line Force LF

Surface Pressure SP

Body Force BF
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- QGravity G

10.1.1 Concentrate Force & Moment CF
HINAE R

*LOAD, name=[load name], start step=[start step name], end step=[end step name], type=CF
SET, [set name]
VALUE, [cf x], [cf y], [lef zl, [em x], [em y], [cm z]
AMPLITUDE, [amplitude name]
COR, [coordinate name]

ZH i 1]
[cf_x], [cf_y], [cf 7] Iy
[cm_x], [em_y], [cm_z] pag=!
[amplitude name] 4144
SET CF YEF X GO WA T sl ) AT i

10.1.2 Inertia force IF
AR

*LOAD, name=[load name], start step=[start step name], end step=[end step name], type=IF
SET, [set name]
VALUE, [if x], [if y], [if z], [im x], [im_y], [im_z]
AMPLITUDE, [amplitude name]
COR, [coordinate name]

ZH i
[if_x], [if_y], [if_z] Iy
[im_x], [im_y], [im_z] Iy
[amplitude name] ¥4 44
SET IF A F6 5 g A% T B T L AT

10.1.3 Line Force LF

AR

*LOAD, name=[load name], start step=[start step name], end step=[end step name], type=LF,
flag=[flag value], directionflag=[directionflag value], func=[func name]

SET EDGE, [edge name]

VALUE, [1f x], [1f_y], [1f_z]

AMPLITUDE, [amplitude name]

COR, [coordinate name]

ZH L]
[If x], [If y], [If z] pag=!
[amplitude name] k4
SET EDGE LF 1 X 5o R 2
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10.1.4 Surface Pressure SP

AR

*LOAD, name=[load name], start step=[start step name], end step=[end step name], type=SP,
flag=[flag value], directionflag=[directionflag value], func=[func name]

SET SURF, [surf name]

VALUE, [sp_x], [sp_yJ, [sp_z]

AMPLITUDE, [amplitude name]

COR, [coordinate name]

ZH L
[sp_x], [sp_y], [sp_z] e
[amplitude name] 44
SET SURF SP {E %S G R WS T
10.1.5 Body Force BF

AR

*LOAD, name=[load name], start step=[start step name], end step=[end step name], type=BF
SET, [set name]

BF, [bf x], [bf y], [bf z]
AMPLITUDE, [amplitude name]
COR, [coordinate name]

SH Ll
[bf_x], [bf_y], [bf 2] e
[amplitude name] ik
SET BF AE A G 9P TR B T U2, LART TR LA 44
10.1.6 Gravity G

AR

*LOAD, name=[load name], start step=[start step name], end step=[end step name], type=G
SET, [set name]

VALUE, [g x], [g y], [g z]
AMPLITUDE, [amplitude name]
COR, [coordinate name]

S8 VY]
[g_x], [g_y], [g_7] ol
[amplitude name] ¥ 4144
SET G ERIX GO MRS T T RS B e B LT 2y L] T Al LT 4

* 2% VE: SET Xt QA R AL i X R T EAE A DI B SEB 4%, dnesizl o G,

“[componentinstance name].[set name]”
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T AR

LR R4

[DOF\ H HE#A (B HERE-DOF)
[RIGID\ M4 2] 5 (W44 2] H-RIGID)
[EMBD\ #x A2 ] (H A 21K -EMBD)

B

*CONSTRAINTS
*CONSTRAINT, name=[name], type=[typel, activated=[true or false]
/...

11.1 E HE#E DOF

*CONSTRAINTS
*CONSTRAINT, name=[name], type=DOF, activated=[true or false]
COR, [cor_name]
SET, [set name]
DOF, 1,1,1,0,0,0

11.2 N&Z)3R RIGID

*CONSTRAINTS
*CONSTRAINT, name=[name], type=RIGID, activated=[true or false]
MAJOR, [major particle set name] //A—EfE
SECONDARY, [set name]
DOF, [ON/OFF]  // ON-Z5 &%) H B &

11.3 /R AZ13k EMBD

*CONSTRAINTS
*CONSTRAINT, name=[name], type=EMBD, activated=[true or false]
MAJOR, [target element set name]
SECONDARY, [embedded element set name]
257k [set name X G 2H 45 K FH 2L A4 v R 6 G 2HL 75 AR A4 RN B S 44 . neese e xS,

“[componentinstance name].[set name]”
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T BRI

F T B 5t s R AA B0 S

Ji B IR PERP SR A4

[PARTI_MI\ J5fi 55 J5 & 150 P

AR

*PART IADDPROPS
*PARTIADDPROP, name=[name] , type=[type]

/] ...

12.1 J5 D0 E AR R
HINRE S

*PARTIADDPROPS
*PARTIADDPROP, name=[name], type=PARTI MI
COR, [cor name]
SET, [set name]
MASS, [massiso flag], [mass value]
INERTIA, [T11], [122], [133]

¥ B
set_name | i A R AR LA

cor_name JRIER AL bR B 44 FR

massiso_flag | JJi&E & A [FHEARE, 1800

mass_value P BARME, 4 massiso flag=1, ME—{H[M]. >4 massiso flag=0, TFHiA
=/ME[M11], [M22], [M33]

*EVE: [set name] X G4 K F AL H B RALTE EAE L FRIN B SEE 4, anesiem) oo R4,

“[componentinstance name].[set_name]”
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+=. TiEHIT

BN AT LRE R ICE LR — 18 X BN e, X B A2 K817 A *ENGELEMENTS
FEE oo R 2 2 S 80 14 B T 6 38 1 D4 iR] *ENGELEMENT 34T 58 X o AN BRI B e it %)
G AE*OBIECTSET K€ Yo BN ICIX Ik AT DLE 8 25 B 5 04T NIRRT 2 4 S i

AR

// block for defining elements

*ENGELEMENTS
// block for defining element

*ENGELEMENT, ...
// block for defining element

*0BJECTSET
// block for objectset

13.1 THEFIGE X

TREHRITE LS R] Y *ENGELEMENT, 75 2l name& PEI A L0 40K, 7R ZI8I type
JEVEIA AR S e R, BT T PAEE AL . XN S Dy
AR

*ENGELEMENT, name=[element name], type=[element typel
TREHICIAE SR, 2l e:
- FAEh I UNIAXIAL COMBIN
- B JE i 57 #BUCKL _RES BRACE
- 1% 37 JERUBBER_BEARING
- BEB4EFRIC_PEN BEARING
- 5% PULLY FOR_SLIDINGCABLE

13.2 TR IuFE:

13.2.1 B3h34% UNIAXIAL_COMBIN

AR

*#ENGELEMENT, name= [elements name], type=UNIAXIAL COMBIN

*OBJECTSET
SET, [particle setname], [particle setname]

PARAM, [M], [K], [C], [Alpha]
COR, [cor name]
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*ENGELEMENT, name= [elements name], type=RUBBER BEARING

*OBJECTSET
SET, [particle setname]
PARAM, [M], [KO], [ratiol, [Fy]
[Damage growth rate], [Damage force]
COR, [cor name]

[particle setname]
, [Betal, [Gammal,

[Lamda],

[vl, [cll, [c2],

[c3],

23

A

elements name]

TREH IS

>0

Jii &

>0

I

>0

I £ FHJE # %

>0

Ji & PR JE R

>0

H R A bR R A4 TR

Bl

*ENGELEMENTS

*ENGELEMENT, name=UNTAXTAL_COMBIN_1,

*0BJECTSET

type=UNIAXTAL_COMBIN

SET, particle setl, particle set?2
SET, particle set3, particle set4
SET, particle setb, particle set6

PARAM, 2, 1, 1, 1
COR, Global

13.2.2 B JE B 57 3% BUCKL_RES BRACE

A

*ENGELEMENT, name= [elements_name], type=BUCKL_RES BRACE

*OBJECTSET
id, [particle_ setname],
PARAM, [M], [KO], [ratiol, [Fyl,
[Damage _growth rate], [Damage force]
COR, [cor name]

[particle_setname]
[Beta], [Gamma],

[Lamda],

[vl, [cl], [ec2],

[e3],

23

A

[elements name]

TRERITEH

>0

[M] Jii

>0

[cor name]

H R XA bR R A4 TR

13.2.3 k7 B2 RUBBER_BEARING
AR
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ZH ) V]
[elements_name] | T.FE ¥ 04 >0
[M] R >0
[cor name] H & AR R AR

13.2.4 BE#232 FRIC_PEN_BEARING

BINKE I
*ENGELEMENT, name= [elements name], type=FRIC PEN BEARING
*OBJECTSET
SET, [particle setname], [particle setname]
PARAM, [Mass], [R up], [R down], [H balll, [D up], [D down], [D ball up]
[D ball down], [Horizontal stiffness], [Vertical stiffness], [Coefficient of sliding
friction], [Coefficient of static friction], [Velocity coefficient], [Alpha], [Betal
COR, [cor name]

K i i
[elements name] | T FEELEE4 >0

[M] JR >0

[cor name] H E AR RAA PR

13.2.5 3% PULLY_FOR _SLIDINGCABLE

AR

*ENGELEMENT, name= [elements name], type=PULLY FOR SLIDINGCABLE
*0BJECTSET
SET, [particle setname], [all ele setname], [connect ele setname]
PARAM, [M], [fricoff], [detectratio], [outflag], [outdetectratio]
AJELEMENT, [elemtype name]

S i ] beAEd
[elements_name] TR ILESA >0
[particle setname] JRSEES, NRFRA S
[all_element setname] | 5iZigREMEI oS, ZPHIT
[connect_ele_setname] | 54 FiiEseEMl oS, NAVFRNHon, HR

JUom T NAL S fE[all_ele setname]£EH
M] Jii >0
[fricoff] TR R R 0~1

[elemtype name] FICE T 52T R 90 I R R TR 4

57



B
*ENGELEMENTS
*ENGELEMENT, name=pullyl, type=PULLY FOR SLIDINGCABLE
PARAM, 100, 0, 0.3, false, O
AJELEMENT, SLIDCABLEZ2 1
*OBJECTSET
SET, objectsetmassl, ZHf—-1.AssignmentLINEO, objectsetcel
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