S5AULT
TEMES

-

ABAQUS 38l 05 b b 5 Jooxi

y F1= 3000
F2= 5000
X F3= 6000
975 |

SIMULIA




S5AULT
TEMES

DA
S¥s
(09,5 Joe) Jgl 4 5o

Swles > 1, ABAQUS asbp N

Qs o5 Truss Structure « ) o ol 5 ssles col, SIS Model-1 a5 55, 0 (550 50 0 .Y

[E] Fle Model WViewport  Wiew Part  Shape

- L — =] File Model Wiewport  Wiew  Part
Dﬁﬁﬂ@@‘{"(“\q - i e
| Model |-Results Madule: |, Part Ij @ ﬁ E g @ ': ‘-I-’ (’

| Model | Results Madule: |, Par

o]
= Y B ; ————

' et CI R
fly  Switch Cortext Ctrl+Space Elﬁ Models (1) i }@ /’@
- B Copy Model... | & skruckure a %

&  Edit Attributes... A pe
ﬂ} Edit Keywords... -, lﬁﬁ ial _.J‘ @
@ £ Materials .
ﬁ &% Calibrations @ S
B o - L G - 3B sections '

Set As Roat & prof i A
L E Prafiles o P =T |
xpand All Under : 4 ]

=] colla E2] ﬁ Assembly 3
it pse All Under f j
E = [ B ol Skeps (1)

M Adan 2 L

Sgi obles Create Part gl oglxe amx b oogas SIS )L g0 (o550 Jloges JSlo Parts a8 g, » ¥
auS SIS Continue 455 (55, » 5 dwles 5,y Create Part sl o gloe axs 515 40 55 JSG &g 4 |y Sledl L F

L R RS U BL LI R

= Create Part

Mame: |Part—1 |

Maodeling Space

30 (#) 2D Planar ¢ Axisymmetric

Twpe Cipkions
{#) Deformable
() Discrete rigid

Mone available
) analykical rigid

Base Feature

0 shell
{E} Whire
) Poink

Approximakte size: | 10 |

Conkinue, .. Cancel

P o

21 )

o 03905 ol 1, Create Lines Connected a5 s ,LS 5l s9e 51 0
A~

e T

2 :
DS%ULIA



S5AULT
STEMES

-

DS p ey ) Oygo a1y b y3 adsl IS Create Lines Connected a5 Gl 5o £

i |i’4 lise slagac 4 |y bolas oilgs o SPlit jgiws 5l eolatwl b bghs ariS ax LSo &0, Y

g+
@ |:||. w‘oMJ&wW\‘JdPL’PML“M

Equal Length o35 Clesl b g 058 0,0l Add Constrain sl s> 42> Add Constrain a5 5l eolawl b A
alys o aS bgls aSSl glp S o pp Jio |, (Vo-2) slogac pizen 5 (0-F-Y-V-)) slagac Jsb Sliogas

<+ Add Con... [X]

Conskrainks

Coincident
Concenkric

Equal radius
Fized
Horizonkal
Equal distance
Parallel

Perpendicular
Swrnrmetey
Tangenk
Wertical

SIMULIA
e



S5AULT
TEMES

-

20,5y Parts e 4 b agled oo S axan ol DONe au 5 55, ) -

(Slgo (40,5 asino) 9o 4> yo

5 09d bl Edit Material gl o, gle ax> b 00,5 SIS )L g0 5,0 Jloses ,o Materials a5 g9, )Y

Jlade g 00gei L3l |, General>Density a5 JLsie cund 5l ool AISI 1005 Steel | asls oL Name s

General  Mechanical

Densikty

Depwar
Regularization
ser Material
IJzer Defined Eield

ser Qukput Variables

Thermal

Data

Mass
Density

1

<l I, Mechanical>elasticity>elastic 455 Lse cwos 5| Edit Material (gl o)gloe x> lon j0.\Y

03 C)L> 9 oé; Ok 9 ob; \))‘5 E=200€9,V=0.29 .ob; \))b ‘) u}w‘}'j cj.al.’ Jj..\.a ).'JLQ.AS 0 g00

Mechanical  Thermal  ElectricaliMagnetic

Elasticity
Plasticity
Damage For Ductile Metals

Damage for Traction Separation Laws
Damage for Fiber-Reinforced Composites

Other

Hyperelastic
Hyperfoam

Lows Density Foam
Hypoelastic

LA R A A T

Damage for Elastomers Porous Elastic

Dieformation Plasticity viscoelastic Data

Damping =

Expansian Young's Poisson's
Erittle Cracking Modulus Ratio
B 1 20089

Yiscosity

555 bl Create Section sl o jglowe ax> b 05,5 SIS Jb g0 (S50 losed jo Sections a5 gg, Y

= Create Section

Mame: | Truss Section |

Cat T
= 4id Models (1) ~ 8 EGFW vpe
[=] Truss structure O salid Ba
[ Parts (1) Oshet | IS
[*2 Materials (1) (® Beam
) other
8 Assembly _Continue... | [ cancal |

S5 Continue a3 (59, » 5 9mles o)l Create Section sl o gl a3 10 55 S8 Oyg0 @ 1, Oledbo N F

7 |

SIMULIA



2
@&“

S5AULT
TEMES

TS5 5 IS Billae g 990 oo pall Edit Section sl e slxe ax> 20,5 SLS Continue a5 (g5, » 45! 5l o N0
Ales SIS OK (552 5 0350

M Edit Section

Marme: Truss Seckion

Type: Truss

Material: | ALSI 1005 Steel v [create.. ]

Cross-sectional area; |2827E-3

Temperature variation: Constant through thickness

2wl o solatul 350 losed g9, SeCtion AssignMment au 5 5l s 4 ool iy x5 oole oyols 18 sl VP

Al oo SLS DONE (g4, g 00,5 Sl Iy b5 IS s, amled SIS Section Assignment a5 (s,

Ok (59, » a5 5,90 Section Gl jl ow 5058 Ll ,5043 &40 « Edit Section Assignment o> b

! 09 uS...lS
= A4 Modsls (1) ~ S S
B Truss Structurs M Edit Section Assignment
= % Parts (1) -
= Part-1 SR
& Features (1) Reqgion: ([Picked)
b Sets Section
@ Surfaces
® hins Seckion: |Truss Seckion vl [Create...]
a Stringers Note: List contains only sections
_ applicable to the selected regions,
ﬂ} : on Assignments
e Crienkations Type RIS
By Composite Lavups Material:  AISI 1005 Steel
[EEl o I T R S,

(5955 (ool pguw 4> 5o
Slam s Ll Create Instance sl o gl 4> 00,5 SIS L g0 250 loges jo INStances a3 g, » Y
ol o SIS Ok (59, »» Dependent a5 bl

I Create Instance m = ﬁ Madels (1) A
Parts [= Truss Skructure
S Parts 1)

Part-1
E Materials (13
ﬁtr,‘* Sections (1)

E‘ Profiles

Instance Type & ﬁ fAssembly
(%) Dependert (mesh £y 151t ances
ependent (mesh on parl
i p. fife Position Constrainks
() Independent {mesh on instance) E S
Mote: To change a Dependent instance's b Sets
mesh, wou must edit its part's mesh, dm Surfaces

[ Auka-offset from other instances

[ Ok ] [ Apply ] [Cancel ]

75 °

SIMULIA




Step - Jo Jol 0 (>15b) o,z 4> 0
S9i Hbles Create Step (gl ojgle axz 00,5 SIS [ g0 2530 loges 0 StEP a5 (59, p VA

= fF Madels (1) ~
[=) Truss Structure
= [ Parts (1)
Part-1
[F2 Materials (1)
EE- Sections (1)
@' Profiles
ﬁ Assembly
PNy <teps (1)
B= Field output Requests

[P VTR S T

SLs Continue 4535 59, » 3 dwles ol Create Step sl o gl ams 3o j0 55 IS0 &g @ 1) Oledb] N4

2S¢ ol Edit Step ol o jgle ax> |S535 &9 4 b oS

Il Edit Step
- Mame: Loading Step
Create Ste
P Type: Static, General
Name: |Loading Step | Basic | Incrementation | Other |
Insert new step after
2 Descripkion: |L0da are appliced to the Truss in this Step]
Time period: | 1 |
e @& oFf {This setting controls the inclusion of nonlinear effects
J ! on of large displacements and affects subsequent steps.)
Automatic skabilization: |N0ne - |
Crynamic, Explicit ~ [1 tnclude adiabatic heating effects
Dvnamic, Temp-disp, Explicit
aeostatic
Heat transfer
Mass diffusion
Soils
v
Continue. .. ] [ Cancel

DS oo SIS OK aalS (59, y g 09505 3,15 |y ledlbl 55 & a0 4 Edit Step (gl o gloe an> 0¥+

7 |

SIMULIA



S5AULT
TEMES

-

s a5 Selected Field Outputs « 1, T ab 5 awsles el ) SIS F-Output-1 a5 g9, » (o550 Ggie ,o.Y)

= #E Models (1) - = #@3 Madels (1) s
[=) Truss Struckure b [=) Truss Struckure i
2[5 Parts (13 S5 Parts (13
Part-1 Part-1
[F2 makerials (1) [z materials (1)
ﬁ!'_r} Sections (1) ﬁ‘@ Sections (1)
# Profiles & Profiles
$F Assembly £3 Assembly
[+ ol Steps (2) iofa Steps (2)
= B= Field output Requests (1) = B2 Field Output Requests (1}
F-Output-1 ted Field Qutputs
Bet Histary output Requests (1) E‘F History Output Requests (1) Selected d.._:)f Sy 2 Yy

&l oyglme dmx oo S SIS L g0 50 loges ,o Field Outputs
SAS OK (59, 2 g 9wl iS55 K5 S g0 0 1y Sledbl e 045 Ll Create Selected Field Outputs

B Edit Field Output Request

Marne: Selected Field Qukputs
Step: Loading step

Procedure:  Static, General

Domain: |Whu:u|e model b |

Frequency: |Every nincrements V| n: |1 |

s [
Timirg: !Output ak exact kimes |

Qukput Variables
(%) Select from list below () Preselected defaulks ) all 3 Edit variables

|5,U,RF,CF

Stresses o)
O

Displacement/Yelocity facceleration

[H] Forces/Reactions

I:| Conkack e
|:| Energy

] FailurefFracture
1 Thermal

€

[ v v v v v ww

! »

Mote: Error indicators are not available when Domain is 'Whole Model or Interaction.

] output: For rebar

Oukput at shell, beam, and lavered section points:

(%) Use defaults ) Specify: |

Include local coordinate directions when available

75 |

SIMULIA
e



S5AULT
TEMES

-

(5,185 )b alo> yo) pomiy 4> 5o
s 55 bles Create Load (sl o glowe ax> B 00,5 SIS )b g0 5,0 loges ,0 LOAds a5 59, . ¥Y

J...:Lo.a J..JS Continue SS9y 29 J.ul.oa ).u.u ) J&u Sygo 4 ‘) Sl

M Create Load

Marne: |Fnrcel |

F Fields step:
E .':'|I'ﬂ|:I|itLIE|ES Procedure: Skatic, General
IBI Cakegory Types for Selected Step
(& Mecharical Concentrated Force
E;I BCS Marnent
& Predefined Fields Pressure
r Shell edge load
Surface krackion
() Electrical Fipe pressure
Body Force 0
) Cther Line load
Gravity
Balt load

| <

Conkinue. .. Zancel

Done (g5, 900,5 ol ]y 048 oo 8,1y T 0 F1 (69,5 a5 |, gl alais aps 5 IS Continue (g, 4! 5l am YF
SIS OK 435 (59, 0 g 00g0 dylg |, =Yoo v Jlade CF2 cuand 10 g 040 bl Edit Load (gl oglome aa> b asles SIS

B Create Boundary Condition

M Edit Load X

Mame: Forcel

Type:  Concentrated Force

Step:  Loading Step (Static, General)
Region: (Picked) Category Types for Selected Step

(& Mechanical | Symmetry/antisymmetry Encastre

Mame: |Pin |

SaH (el=trall] DisplacementRakation
Distribution: |Uniform v| [create..] O GOther Welodity/Angular velociy

Accelerationiangular acceleration
CFL: |:| Connector displacement
CF2: 3000 Connectar velacity

Connector acceleration

Amplitude: |(Ramp) - | [Create. , ]

[ Follow nodal ratation

Mote: Force will be applied per node,

2 ;
2§JUL!A
e



S5AULT
TEMES

-

obks Create Boundary Condition (gl o,gloe aunx> b owsles SIS JL 90 BCS 435 g9, p (5,0 Goie ,0.¥F

Sl SIS Continue (gg, g dwled jods 1) IS8 Oygo s 1) Sledbl s 058

F Fislds
E amplitudes
Y Loads (3

Eyecs|

L3 Predefined Fields
m . .

6l jsloe dxx U aples oo AT DONG 4535 (55 g 0S5 (oo Dol

ol Pl 8 > b asn S U2 5 UL LS sle s (55, 2 9 995

, 25 4S5 bl Shift ols cpsls a5 LYY
Ll Edit Boundary Condition

M Edit Boundary Condition

Marme:  Pi

n
Type:  Displacement/Rotation
Step;  Initial

Region: {Picked)

csvs: (Global )
[
Curs

Mote: The displacement value will be
mainkained in subsequent steps,

]

(3 o) s 4

Qg (GAk e Caowd 3,15 B asles SIS L go Mesh a5 g, 5 (550 s5ie 40 YA

=45 Models (1)
= Truss Structure
=] % Parts {1}
= part-1

& Features (1)
b Sets
@ Surfaces
@ Skins
a Stringers

ﬁ!} Section Assignments (13
e Crientations
=N Composite Lavups

ﬁ[g Engineering Features
i ™ M esh (Emply)

oS

SIMULIA

|




SALULT
TEMES

2
%

Mgsh Adaptivity Featwre Took ool oLl ) Element Type a3 v s Mesh a5 axman oYL soie 51.¥

Controls. ..

Element Type. .. Slgi 69, g awS sl 78] 490 Jebaive G oS L) L 5 Lacl oS
Global Mumbering Control. .. )

Part... Element Type sl o glxe axx b oS Gl |, Done as ;5 axas b
Region, ..

Delete Part Mash. .. 09-»» ul-},l—o-’

Delete Region Mesh. ..

Create Bottom-LUp Mesh..,
Associake Mesh with Geometry, ..
Edit...

Create Mesh Part. ..

Werify. ..

9> 2 O 9 S (50 SelS OK a5 (555 5 oo (o0 ol o5 U5 &30 40 | Element Type (ol oyglove anz Y-

peles o SIS Done a3

M Element Type

Elzment Library Family

(%) standard () Explicit Piezoelectric ~
Pipe

GSeometric Order Thermal Electric =
Truss v

(&) Linear () Quadratic

Line |

] Hybrid Farmulation

Element Controls

Scaling factars: Lingar bulk viscosity: SRR

TzDZ: A 2-node linear 2-0 truss,

Mote: To select an element shape for meshing,
selact "Mesh->Controls” from the main menu bar.

oiS L1y b y3 slasl ads,osles ol 1, Edge by Number 435 o g Seed a5 amin YU (5400
Sl amive (ol g 53,008 Dl |, DONe an ¥ axivo (ol s 59, » oS Sbsl Ll Hg0 Julatns SO
Done 433 55, 5 4o Gmly sy 3l 5 9000 jLad L ENEr asss g wems 13N 2l 1) L3 sae 0 glo LI

plril (saty o b sl SISTYES 43 (09, mly Ll 50 5 PAMt 43S s s MESh 4ty 55 amis (W (00 51 XY

SIMULIA
e



(J>) piid 4> o
845 bles Create Job (sl o jgloe aax b 03,5 SIS L 90 JOb a5 (65, »0 (85,0 g0 0 XY

Al SIS Continue (g5, » g dwles yuss p) S0 g0 @ 1) Sledol s

= Create Job |§|

E|$$ analysis Tame: |Trussnnalysi5jot1
5 Source:
%@ Adaptivity Processes
Bl Co-executions
ﬂ-I Opkimization Processes

Truss Struckure

[Cu:untinue... ][ Cancel ]

eSS 5 IS Gillas g 098 (oo ol Edit JOb (gl 0gle 4> 0305 SLS Continue a5 gg, » 4! 5l am YF
..\...sLoJ &..15 Ok S9r 9 009‘).;
<+ Edit Job %
| Mame:  Trussfnalysisjiob

Model:  Truss Sktructure

Analysis produck:  Abagus/Standard

Descripkion: |F\nalysis of truss under concentrated loads

Submission | General || Memary || Parallelization || Precision

Job Type
() Full analysis

C} Restart

Run Maode

(#) Background () Queue: I:l

Submit Time:

(®) Immediately
Dhrs. Dmin.
e

975 "

SIMULIA



qﬁm\d
-.|H v
51

"

SALULT

n
M

plsil 5055 & jg0 4 J> b 03,5 SIS SUbMIt 435 59, g 00,5 sl SIS Analysis Truss job a5 g5, » Y0

Pﬁ;r Armplitudes
H [ Loads (3)

® [ BCs (1)
-3 Predefined F
-- Remeshing R
D’I Opkirnizakion
ﬂb Sketches
--\f Annokations
Eli$ Analysis

= &, Jobs (1)
A Trissanal
!,. Adaptivity Proce
i Bl Co-executions
H'I Qptimization Prc

Switch Context Chrl+5Space

Edit...

Copy...

Rename...

Delete, .. Del

Write Input
Diaka Check,

Conkinue
Manitor. ..
Results
kil

Export

Ogd

b 00,5 SIS Results au 35 (g, 9 00,5 <o, SIS Analysis Truss job (Completed ) 4o 5 9,

Ay

SIMULIA

Pb Amplitudes

[ Loads (3)

[ Bcs 1)

- [ Predefined Fields

Remeshing Rules
L optimization Tasks
Ib Sketches

-~ pnnotations

SEE analysis

=& Jobs (1)

',. Adaptivity Processes
Bl co-executions
ﬂ'I Optimization Processes

Suibch Conkext Chrl4+3Space

Edit...

Copy...

Rename...

Delete... Deel

Write Inpuk
Daka Check
Subrnit
Continue
Manitar. .,

kil

Expark |

VY

St |y el



2

S Wy
DSTMULIA
e



2
S VY
?STMUL!A
e



