ESTUDO DE UM CABO SUSPENSO CARREGADO TRANSVERSALMENTE
USANDO O ABAQUS 6.12 STUDENT EDITION

1. INTRODUCAO

1.1.DESCRICAO DO PROBLEMA:

A estrutura composta de um cabo suspenso de area A, composta de um
material com Modulo de Elasticidade E, esta submetido a cargas concentradas,
conforme mostra a figura abaixo, apresentada por Beer e Jonhson, na
referéncia Mecéanica Vetorial para Engenheiros, Vol. 1 - Estatica. Pede-se

determinar a méaxima tens&o no cabo e as rea¢des nos apoios.
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Figura 1. Esquema do problema a ser solucionado.

1.2.PROPRIEDADES GEOMETRICAS

Area da Secéo Transversal do cabo = 0.1 ft2 = 9.290304E-3 m?
L =10 ft = 10*0.3048 = 3.048 m

L1 =5.56 ft = 5.56*0.3048 = 1.694688 m

L2 =5.83 ft =5.83*0.3048 = 1.776984 m

1.3.PROPRIEDADES DOS MATERIAIS
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Modulo de elasticidade do material do cabo = 20E6 ksi = 137.89514E12

1.4.CARGAS

F1=17792.8864 N
F2=26689.3297 N

1.5. DEFINICAO DO RECURSO NO COMPRESSION/NO TENSION

v' E utilizado para modificar o comportamento elastico linear do material
onde os esforcos de compressdo ou tracdo ndo podem ser gerados.
(Cabos nao podem sofrer compressao).

v No ABAQUS/CAE: Modo Property, Na janela Material Edit:
Mechanical > Elasticity > Elastic: No Compression or No Tension.

v' Atencdo: Usar esse recurso pode deixar o modelo instavel com o
surgimento de problemas ligados a convergéncia de resultados. Em
muitas das vezes, a solucao envolve sobrepor cada elemento que utilize
esse recurso com outro elemento com Mddulo de Young muito menor
comparado a do elemento original. Essa técnica cria uma pequena

rigidez artificial na busca da estabilizacdo do modelo.
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Figura 2. Um caso elastico com deformacdo imposta com o recurso No
Compression

2. RESOLUCAO

O procedimento de resolucdo pode ser demonstrado no seguinte
fluxograma (a ordem pode eventualmente ser quebrada em pontos especificos

por conveniéncia):



PRE-PROCESSAMENTO

Inicio da Analise

Criagdo da geometria base (Parts)

Definir Tipo de Elementos

Atribuicdo das propriedades dos
materiais (Materials)

Atribuicdo das propriedades das
sec¢oes das barras (Sections)

Associa¢do das SecOes, geometria
base, materiais... (Section
Assignments) (Assembly)

Aplicar¢ao das condigoes de
contorno

Cargas (Loads)

Apoios (BCs)

Criagdo da geometria da malha
(Mesh)

Elementos calculaveis pelo
método dos elementos finitos.
Aproximagdo da estrutura real.

_IDefinigﬁo das Variaveis de Sal'daI

(Field Output Requests)

PROCESSAMENTO

Solugdo, Calculos
Computacionais (Jobs)

POS-PROCESSAMENTO

Andlise dos resultados

Variavéis de saida

Analise grafica




2.1.INICIO DA ANALISE

v' Se vocé ainda nao iniciou o programa Abaqus/CAE, cmd no
Menu Iniciar para abrir o Prompt de Comando e nele
abg6122se cae para executar o Abaqus.

v' Em Create Model Database na caixa Start Session que aparece,

With Standard/Explicit Model.

2.2.PRE-PROCESSAMENTO

v No menu Model a esquerda, com o botdo direito em Model-1 e
Rename. CaboSuspenso.
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v" No menu Model a esquerda, dé duplo clique em Parts, no campo Name
Cabo, e as opcoes: 2D Planar, Deformable, Wire. Em

approximate size 50. em Continue...
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v' Para comecar a criar a estrutura, cligue em Create Lines: Connected
na caixa de ferramentas e insira em ordem as seguintes coordenadas
(tecle enter entre uma e outra coordenada): 0,0 — 6.096,-1.694688 —
9.144,-1.524 — 13.716,1.776984 - 18.288,6.096. Em seguida, desative a

funcdo Create Lines: Connected, e cligue em Done.
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v No menu Model a esquerda, d¢& duplo clique em Materials. Cligue em

Mechanical>Elasticity>Elastic. Em Data, no campo Young’s Modulus



digite 137.89514E12 , e em Elastic, marque a opgao “no compression”

e clique OK.
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No menu Model a esquerda, dé duplo clique em Sections. No campo
Name digite SecaoCabo, em Category selecione Beam, e em Type

selecione Beam. Clique em Continue...
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v Na janela Edit beam section, em Beam shape, clique em Create
Beam Profile, ao lado de Profile Name. Em Shape, selecione Circular

e cligue em Continue...
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v" Na Janela Edit Profile, na lacuna r: digite 5.44E-2 e cliqgue em OK, e
em OK novamente.
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v No menu Model a esquerda, abra Parts>cabo e dé duplo clique em
Section Assignments. Selecione o todo o cabo e clique em Done.
Selecione , em Section, SecadoCabo e cligue em OK.
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v' Na caixa de ferramentas, seclecione Assign Beam Orientation.

Selecione todo o cabo, cliqgue em Done, tecle enter e cligue em OK.
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v" No menu Model a esquerda, abra Assembly e dé duplo clique em
Instances. Certifigue-se que o Instance Type consta em “Dependent

(mesh on part)” e cligue em OK.
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s Bean orientations have been assigned to the selected regions
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No menu model a esquerda, de duplo clique em Steps. No campo
Name, digite Carregamento e em Procedure Type, selecione Linear
pertubation>Static Linear pertubation. Clique em Continue.... Entdo

cligue OK na nova janela que se abre.
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No menu model & esquerda, d¢ duplo clique em BCs. Na janela Create
Boundary Condition, altere o campo Name para Apoio Fixo, Step para
Initial e Types for Selected Step para Displacement/Rotation. Clique

em Continue....
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s Bean orientations have been assigned to the selected regions
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v’ Selecione as extremidades do cabo e clique em Done. Margue na

nova janela Ul e U2. Clique em OK.
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m Bean orientations have been assigned to the selected regioms.
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v" No menu model a esquerda, d¢ duplo cligue em Loads. Na janela
Create Load, no campo Name digite F1, froque o Step para

Carregamento e cligue em Continue....
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E Bean orientations

»¥y

have been assigned to the selected regions

em Done. Na janela

0 ponto intermediéario direito, e

Edit Load, no campo CF2 -17792.8864 e em OK.
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E Bean orientations have been assigned to the selected regioms.
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v 0 procedimento para criar as cargas F1x3, aplicada no ponto do

meio, de intensidade -53378.6592 (CF2), e F2, aplicada no ponto inferior
esquerdo e de intensidade -26689.3297 (CF2).
Parts>cabo e

No menu model a esquerda, dois cliques em

Mesh. Na barra de contexto, em Object, Part. Na barra do

menu principal, em Mesh>Element Type e com o



mouse toda a regido do cabo, formando uma “caixa”. Clicando em Done,

abrira a janela Element Type. Em Family, selecione Beam e clique
OK.
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* Material-1
& Calibrations
3 sections (1)
& Profiles (1)
B8 Assembly
0 Instances (1) B21: A 2-node linear beam in 2 plane.
I Position Constraints
el Festures () Note: To sel I hape for meshi
H te: To select an element shape for meshing,
F: Sets 6) select "Mesh-> Controls” from the main menu bar.
W Surfaces
(4l Engineering Features
o Steps (2) | 1
L, e Todial 5 Set the data using the Element Type dialog

2
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[ Bean crientations have been assigned to the sslected regions

[l

v" Na barra do menu principal, clique em Seed>Edges e selecione toda a
regido do cabo novamente e clique em Done. Na janela Local Seeds,

altere Method para By number e em Sizing Controls, altere Number
of elements para 1. Cligue em OK.

2> Abaqus/CAE Student Edition 6.12-2 [Viewport: 1]

=
[E] Fle Model Viewport VYiew 5Seed Mesh Adaptivity Festure Tools Plug-ins Help K7 [=1[=1 B
LEE=sd

Gk ¢ CLEINEE A [ ® @ H I @) K

Module: \: Mesh E| Model: |: CaboSuspenso H Object: ) Assembly @ Part: | Cabo ]
5 ¥ g
£ Models (1) - =
© CaboSuspenso o s — =l (= E”
G Pats [ Basic | Constraints |

=l Cabo.
Method Bias

H i JHCOXoXC) (a1 =

® Meshderauis o] () +

Model

& Model Database  [7]

3 Features (1)
it sets )

© By size @ None © Single ) Double
- M Surfaces ® By number
- ® skins =
0 stringers B L Sizing Controls
) o, oty
& Section Assignments (1) e Number of elements: 15
B Orientations k4

- Ba Composite Layups
(518 Engineering Features
e

[P Meaterials (1)

* Material-1

& Calibrations

5 Sections (1)

& Profiles (1)

B2 Assembly

[ Instances (1) @i}.

B Position Constraints

&, Festures (1) *®

W Sets ©)

- Surfaces |
B connector Assignments ®

G14g Engineering Features

ofb Steps (2)

G10- Tnitial 52
« m '

Set Creation

[7] Create set with name: | Edge Seeds-1

[ ok | [ Aeply | [pefauits] [ Cancel

Set the data using local seed dialog

[ Bean crientations have been assigned to the sslected regions

[l

2
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v" Na barra do menu principal,
pergunta “OK to mesh the part?”,
na cor azul.

em Mesh>Part. Aparecera a

Yes. gue o cabo fica

45 Abaqus/CAE Student Edition 6.12-2 [Viewport: 1]

-1 [ [x]

=

[E File Model Viewport View Seed Mesh Adaptivity Festure Tools Plug-ins Help A?

DFEed @O b e «NEINE AR

£ Model Database
48 Models (1)

) CaboSuspenso
5 Parts (1)

EEEEE

Hq\%mﬁﬂ@@@ﬂﬂao man @ K R, B 58 Mesh defouits

Module: \: Mesh

E| Model:|: CaboSuspenso H Object: ©) Assembly @ Part: |~ Cabo ]

Hé-

oy [
s

p

= Cabo

3 Features (1)

@1y Sets @)

M Surfaces

+ @ skins

() stringers

$& Section Assignments (1)
B Orientations

I

Bz Composite Layups
[ 43 Engineering Features

[P Meaterials (1)
- Material-1
& Calibrations
3 sections (1)
& Profiles (1)
B8 Assembly
[ Instances (1)
B Position Constraints
& Features (1)
W Sets ©)
W Surfaces
B Connector Assignments
(4l Engineering Features
o Steps (2)

1o Tnifial =
< I v

L.

2
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Bean crientations have been assigned to the sslected regions
4 slements have been generated on part: Cabo

[l

2.3.PROCESSAMENTO

v" . No menu model a esquerda, em Jobs. Na janela Create

Job, apenas em Continue.... Na janela Edit Job, em OK

2> Abaqus/CAE Student Edition 6.12-2 [Viewport: 1]

[ Fle Model Viewport View Job Adsptivity Co-execution Optimization Tools Plug-ins Help K7

DEEmEd P+ «LEHNE AR

Mm@ O @ 9@

Module: \: Job

[f] Modet [ cabosuspenso [+] step: [/ carregamento [+]

2= Create Job =

Mame: Job-1
Source: | Model

CaboSuspenso

EEEE 1=

M=
M=

]
[ @)

b

straints

Continue... Cancel

4@ Contact Stabilizations
~«]] Constraints
[E Connector Sections
F Fields
Py Amplitudes
[ Loads (3)
LBCs M)
- [ Predefined Fields
Remeshing Rules
+[H Optimization Tasks
I Sketches
& Annotations v

¥ Analysis L .

I

£

By Adaptivity Processes
[ Co-executions

% optimization Processes =

< m | v

b
7S simuLiAa
Bean crientations have been assigned to the sslected regions
4 elements have been generated on part: Cabo

[l




4 Jobs e com o botéo direito em Job-1. em Submit.
Se aparecer uma janela dizendo “Job files already exist for Job-1. OK to
overwrite?”, OK. 0 processamento dos dados. Estara
concluido quando aparecer “(Completed)” ao lado de Job-1 no menu

model a esquerda.

% Abaqus/CAE Student Edition 6.12-2 [Viewport: 1] oD
[5] File Model Viewport View lob Adaptivity Co-exccution Optimization Tools Plug-ins Help W7 Bl
LDFE=EE FFO - «LEANE A HFID
Model | Results Modute: [Z Job [l Modet: [ cobosuspenso [+]  step: [f] Carregamento 1]
] Model Database "Q"‘ 5
e 7 _ t
By
=]
@ B2 Field Output Requests (1) m_x

@ B History Output Requests (1)
b Time Points

—
v \
1 S
X
Bl ¢
— 2
<« 0 Monitor... 25 simuLia
Besy  Results assigned to the selected regions.
Ll 872 hted on part: Cabo
The eated
53] Export »

2.4.POS-PROCESSAMENTO
v" No menu model a esquerda, com o botdo direito em Job-
1(Completed)>Results. A tela de analise de dados se abrir4. Na caixa

de ferramentas, em Plot Contours on Deformed Shape.



% Abaqus/CAE Student Edition 6.12-2 [Viewport: 1] =
= File Model Viewport View Result Plot Animate Report Options Tools Plug-ins Help A? 1[5 (X
P P P g P

DEESEE b« LN E AR U8 @OEGDTE @ @) @K ) Ry B 5 Viusbstion defaus [ @ -
B pimay [ s 7] Mises E
[ Model | Resutts Module: [ [l ooe: [fcr que Grandi/Job-1.0db[v] KO 4 DM ‘ B BB

Session Data [+

Qutput Databases (1)
1 & Model Database (1)
0 spectrums @)
B XYPlots

EB XYData
[ Paths
FLd Display Groups (1)
B Free Body Cuts

& Stresms
-l Movies

B Images

2
28 simuLia

The job input file "Job-1.inp' has been submitted for analysis
Job Job-1: hnalysis Input File Processor completed successfully
Job Job-1: hbaqus/Standard complsted suscessfully

[535]. Job Job-1 completed sucosssfully

v Na barra de ferramentas no canto superior a direita, S11
onde, por padrdo, estava selecionado Mises. Na caixa de ferramentas,
em Common Options. Na janela Common Plot Options,
a aba Labels e marqgue Show element labels e show node

labels. OK.
v" Na barra de menu principal, em Viewport>Viewport Annotation
Options.... Na janela aberta, a aba Legend. em Set
Font. Na nova janela, Size para 14. OK nas duas janelas

abertas.

4 Abaqus/CAE Student Edition 6.12-2 [Viewport: 11 = b
File Model Viewport View Result Plot Animate Report QOptions Tools Plug-ins Hel ? E
&) Fle Model Viewport View Resuft Plot A Report  Op Tooks Plug-ins Help N =] [x]

DEE=SEE b e wELEINE A (KA w5 7 (7 (T @ map @ K] R B T | visualization defats [o] 6 -
[7] Mizes E
[l ooe: [ ique Grandi/lob-Lodb 7] TR ‘ 5 DD

4= Select Font ==
Settings ’
List: ! ) Fixed fonts @ Both

ist: () Proportional fonts |

Results

4= Viewport Annotation Options

General | Triad | Legend | Title Block | State Block
Show bounding box
Show legend title

Font: | Verdana =

[ Show min/max values

Upper Left Comer — Text

% Viewport X: |2 Style: [7] Bold [7] Italic

size: |14 [7] (points)

% ViewportV: (98 | Color (] Sample
abcrefghijkimonpgrstuvwicyz
Background Numbers ABCDEFGHIIKLMONPQRS TUYWRYZ /
© Matchviewport  Format: scientific  [£] 1234567890 /
- 1@#EB() /
@ Transparent = /
Decimal places:| 31 /
© Other coler /
or: (I //
Apply To
o) (ot | [ Gonce | ~J o
—— [¥] Legend
o ] Title block
v oor:wwscanl | [7] State block
K 1‘
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L=

75 simuLin

Job Job-1: Abaqus/Standard completed successfully

The job input file "Job-1.inp" has been submitted for analysis.
Job Job-1: dnalysis Input File Processor completed successfully
[535] . Job Job-1 complsted successfully -




v" Na caixa de ferramentas,

Contour Plot Options

% Abaqus/CAE Student Edition 6.12-2 [Viewport: 1]

em Contour Options, e na janela

Contour Type para Quilt. em

= | G|

=) Fle Model Viewport View Result Plot Animate Report Options Ieols
LEIFE=S & e w NS AR
B pimay  [d]s EED M

Plug-ins Help A?

][] [x]

B e[ 3 (P (7 (T O voe B o B2 B visualization defautts [+] () +

K

que Grandi/Job-1.0db[v]

> B

[

.

[ Model | Results Module: [7 [ ooe:[Fcru
Session Data [ il
i S, 511
Output Databases (1) o Teottom, tfraction = 1.0y
5 Contour Plot Options +1.179e+07
+1.154e+07
Basic | Color & Style | Limits | Other +1.130e+07
+111066+07
Contour Type +1.0816+07
- . i +110576+07
© Line © Banded @ Quilt © Isosurface +1.0328+07
] Show tick marks for line elements P
+0.5326+06
Contour Intervals +9.3486+06
+0.1046+06
b +8.860e+06
@ Discrete |
Interval type: | Uniform
Contour Method
@ Testure-mapped ©) Tessellated
o
[ o< | [ appy | [Defaurs| [ canca | N 0B: Jor- Lo
T f
=
]

122 7
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job inmput file "Job-1.inp' has been submitted for analysis
Job-1: Analysis Input File Processor completed successfully
Job-1: Abaqus-Standard complsted sucoesstully

Job-1 completed successfully

The
Jab
Jaob
[33] | Job

v" Na barra de menu principal,

Report Field Output,

em Report>Field Output. Na janela

em S: Stress components>S11 e

em OK. A mensagem aparecera: “The field output report was appended

to file “abaqus.rpt”.

O arquivo abaqus.rpt pode ser encontrado em

C:\Users\"Nome do Usuario”\abaqus.rpt.

3 Abaqus/CAE Student Edition 6.12-2 [Viewport: 1]

=) File Model Viewport View Result Plot Animote Report Options Tools
LEFE=Sd § e LN g A (R]m
B primay [ s EED S

Plug-ins Help A?

2= Report Field Qutput [ =]

] [=] [x]

Step/Frame

B e[ & :uahzatmn defautts [+] () -

Step: 1, Carregamento

Frame: 1 |Step/Frame...

Module: \: E| oD8: |v /U

[ Model | Results

ique Grandi/lob-Lodb 7]

» | % BO

Session Data [ R
s, s11
Output Databases (1) =, Bottam, (fraction = -1.0)
Model Database (1) +1.1798407
0 Spectrums @) +1.1548+07
+1.130e+07
B XYPlots +1.1068+07
B xvData +1.081e+07
+1.057e+07
I patns +1.032e+07
an Display Groups (1) +1.008e+07
B Fres Body Cuts toaeere
& Streams +9.348e+06
BE Movies +9.104+06
+8.860e+06
B Images

Varisble | Setup

Output Variables

[

-

Positian: | Integration Point |7
Click checkboxes o edit the identifiers shown next to Edit below.

B [C]E: Strain components

w [ S: Stress components

[ Mises

[7] Max. In-Plane Principal

[] Max. In-Plane Principal (Abs)
[] Min, In-Plane Principal

[Z] Max. Principal

[Z] Max. Principal (Abs)

[7] Min. Principal
[C] Tresca
[] Pressure
[7] Third Invariant
si1

3

N o0 oo L v

i

£ ||| it ss11

b W] Section point: @ All © Select

75 simuLin

[ ok | [ appy | [Defauits| [ Cancel |

Job Job-1: Abaqus/Standard completed successfully

The job input file "Job-1.inp" has been submitted for analysis.
Job Job-1: dnalysis Input File Processor completed successfully
[535] . Job Job-1 complsted successfully




v" O arquivo listara os esforcos no cabo.

] abaqus - Bloco de notas

Arquive Editar Formatar Exibir  Ajuda

Field output Report, written Thu sep 26 13:28:06 2013

Source 1

0DB: C:/Users/ i 1ob-1.odb

Step: carregamento

Frame: Increment 1: step Time = 2.2200e-16
Loc 1 : Integration point values at beam < circular > < elset = ASSEMBLY_CABO-1_SET-1 > from source 1 :
Loc 2 : Integration point values at beam < circular > < elset = ASSEMBLY_CABO-1_SET-1 > from source 1 :
output sorted by column "Element Label™.
Field output reported at integration points for part: caso-1
Element nt 5,511 5,511
Label PT @oc 1 @Loc 2
1 1 8. 86015E+06 9.0118E+06
2 1 8. 98051E+06 8.26509E+06
3 1 10.9978e+06 10.2437E+06
a 1 11.7870E+06 11.9000E+06
Minimum 8. 86015E+06 8.26509e+06
AT Element 1 2
Int Pt 1 1
Maximum 11.787E+06 11.9E+06
AT Element 4 4
1 1
Total 40.6255e+06 39.4206€+06

Bottom, (fraction = -1.0)
Top, (fraction = 1.0)

v" Na barra do menu principal,

Report Field Output,

Position

Displacement e

% Abaqus/CAE Student Edition 6.12-2 [Viewport: 1]

Unique Nodal.

OK.

Entao

Z Fle Model Viewport View Resuft
=LY
B primary [

Plot  Animate

b e WLLEINE AR

S

Report Options Tools Plug-ns Help K?

E Y s
EET

[ ooe: [fcn que Grandi/Job-1.0db |+]

2% Report Field Cutput [ =

Resulte Module: |
Session Data e 75}
Output Databases (1) .

& Model Database (1)
0 spectrums @)
B XYPlots

EB XVData
[ Paths
FLd Display Groups (1)
B Free Body Cuts

& Stresms
-l Movies

B Images

S, 511
Bottom, {fraction = -1.0)
+1.179e+07

+1.154e+07

+1.1308+07

+1.1068+07

+1.021e+07
+1.0576+07
+1.0326+07
+1.008e+07
+9.836e+06
+9.502+06
+9.34B8e+06
+0.104e+06
+8.860e+06

08: koL oda 122 7
¥

1 PR e 222006016

L D St M oy

Step/Frame

Step: 1, Carregamento

Frame: 1 |Step/Frame...
Varisble | Setup

Output Variables
Position: | Unique Nodal E
Click checkboxes or edit the identifiers shown next to Edit below.

» [ CF: Paint loads

[ CM3: Pint moments
P [C]E Strain components
P[] RF: Reaction force

[] RV3: Reaction moment
P[] 5: Stress components
- Spatial displacement
Magnitude

[T UR3: Rotational displacement

Edit: U

Section point: 1 A

The field output report was appendsd to file 'abaqus.rpt”

Job Job-1: Abaqus/Standard completed successfully
Job Job-1 completed successfully
0l

The field output report was appended to file

"abaqus.rpt"

[ ok | [ appy | [Defauits| [ Cancel |

em Report Field Output. Na janela
Stress Components e no campo
U:Spatial

(o] B

lualization defoutts Hé -

KN =] e

2
28 simuLia

v' O arquivo listara as deformacdes nas barras.



"] abaqus - Bloco de notas

Arquive Editar Formatar Exibir  Ajuda

Label PT @Loc 1 @Loc 2 -

1 1 8.86015E+06 9. 0118E+06

2 1 8.98051E+086 8.26509e+086

3 1 10. 9978E+06 10.2437E+06

4 1 11.7870E+06 11. 9000E+06

minimum 8. 860156406 8.26509E+06

At Element 1 2

Int Pr 1 1

Maximum 11.787e+06 11.9e+06

At Element 4 4
Int Pt 1 1 I

Total 40. 6255E+06 39.4206E+06

Field output Report, written Thu Sep 26 13:30:05 2013

source 1

0DB: C:/Users /NS ob-1.odb
Step: Carregamento
Frame: Increment

1: Step Time =  2.2200E-16

Loc 1 : Nodal values from source 1
utput sorted bz column "Nod. bel".
ield output reported at nodes for part: CABo-1
Node U.Magnitude u.ui u.u2
Label @Loc 1 @Loc 1 @Loc 1
1 a. 80.0440E-33 -22.2491E-33
2 1.28822e-06 67.9421e-09 -1.28642e-06
3 1.84013e-06 288. B66E-09 -1.81732e-06
4 1.19739e-06 341.152E-09 -1.14776€E-06
5 -80.0440E-33 -75.6118e-33
minimum a. -80. 044E-33 -1.817326-06
AT Node 5 5 3
Maximum 1.84013e-06 341.152e-09 -22.2491E-33
At Node 3 4 1
Total 4.32574E-06 697. 960E-09 -4.25150E-06

v" Na barra do menu principal,
Report Field Output,

RF: Reaction force e OK.

4 Abaqus/CAE Student Edition 6.12-2 [Viewport: 1]

[E File Model Viewport Yiew Resut Plot

LEE=d & e A LEBUIEE
B primary ] s 7 su

Animate Report Options Tools  Plug-ins

NE
I8

Help 7

SOy = s

Results Modue: [ [ ooe:[fcm que Grandi/lob-1.odb|r]
Session Data O R [F28]
& Output Databases (1) ”"q, S, 511
E Battom, {fraction = -1.0)
Model Database (1) =t 11708407
0 Sspectrums @) +1.154e+07
P
i +1.1308+07
B XVPlots +1.1068+07
B xvData +1.081e+07
. +1.057+07
L paths +1.0326+07
1 Display Groups (1) +1.008s+07
- +0.836e+06
B Free Body Cuts toEEterne
& Streams +03488+06
B Movies +9.104e+06
+6.8608+06
B Images

t e,

S
W X e d
[,

T~ 2.1m028
bl Burorm ston Scat Faceacs - Lavse-05

The field output report was appended to file "abagus.Tpt”.
m The field output report was sppended to file "abagus.Tpt”.
The field cutput report was appended to file *abaqus.rpt®
[533]/ The field output report was appended to file "abaqus rpt”

4= Report Field Qutput

em Report Field Output. Na janela

U:Spacial Displacement e entédo

Step/Frame

Step: 1, Carregamento

Frame: 1 [Step/Fram
Variable | Setup

Output Variables
Position: | Unique Nodal H

P[] CF: Point loads
[] CM3: Point moments
P [C]E: Strain components

»

RF: Reaction force

[7] RM: Reaction moment
B[]S Stress components
P[] U: Spatial displacement

[7] UR3: Rotational displacement

Edit: RF

Section point: A

Click checkboxes or edit the identifiers shown next to Edit below.

ok | [ Apply | [ Defaults |

[ cancel

=1 [&] [x]

:ua\izatmn defautts [+] (0 ~

» | BD

2
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v" O arquivo listara as reacdes de apoio.



"] abaqus - Bloco de notas

Arquive  Editer  Formatar  Exibir  Ajuda

Field output Report, written Thu Sep 26 13:33:53 2013

source 1

ODB: C:/Users /NI, ob-1. odb

Step: Carregamento

Frame: Increment 1: step Time =  2.2200e-16
Loc 1 : Nodal values from source 1

output sorted by column “Node Label".

ield output reported at nodes for part: CABO-1

Node RF.Magnitude RF.RF1 RF.RF2

Label @Loc 1 @Loc 1 @Loc 1

1 83.0787E+03 -80. 0440E+03 22.2491E+03

2 0. 0. 0.

3 0. 0. 0.

4 a. a. a.

5 110. 1106403 80. 04406403 75. 6118E+03

Minimum 0. -80.044E+03 0.
At Node 4 1 4
maximum 110.11E+03 80.044E+03 75. 6118E+03
AT Node 5 5 5

Total 193.189e+03 0. 97.8609e+03

v" Na barra do menu principal,

em File>Save As....

um nome ao

arquivo e em OK (E possivel também salvar o arquivo com 0s

resultados ja calculados - job-1.0db).



