LAJES COM GEOMETRIAS ESPECIAIS

1. INTRODUCAO

1.1.DESCRICAO DO PROBLEMA:

O objetivo deste exemplo € a verificagdo do comportamento
estrutural de lajes com carregamentos especiais. Na literatura técnica séo
facilmente encontradas tabelas para a determinagéo dos esfor¢cos em lajes
retangulares sujeitas a uma carga uniformemente distribuida em toda a
superficie. Porém, tabelas para lajes com carregamentos especiais, tais
como cargas concentradas e cargas linearmente distribuidas (parede), sdo
dificeis de encontrar. Neste exemplo, vamos analisar uma laje retangular
de concreto armado de 4m x 6m, com 10 cm de espessura, apoiada nos
bordos e com uma parede de alvenaria provocando uma carga distribuida
linear de 52 tf/m, conforme a figura 1. O peso proprio da laje e a carga
uniformemente distribuida na superficie devido a sua nao serdo
considerados nesta analise. Este exemplo foi dado pelo Prof® Antdnio
Stramandinolli em seu material didatico para a disciplina Tépicos em

Estruturas de Edificios.
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Figura 1 — Esquema da Laje.
Trata-se de uma estrutura tridimensional, porém, adotando-se
algumas aproximacdes aplicaveis a este problema, esta laje pode ser

analisada através de um modelo bidimensional como a placa em flex&o.
1.2. PROPRIEDADES DO MATERIAL
Concreto Armado:
E = 1.5E6 tf/im2;

Coeficiente de Poisson = 0.2

1.3. PROPRIEDADES GEOMETRICAS



Conforme a Figura 1

Altura da laje: 10 centimetros.

1.4.CARGA

Parede no centro da laje: P1 = 5200 Pa,;

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 das
sec¢oes das barras (Sections)

Atribuicdo das propriedades dos
materiais (Materials)

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

Aplicar¢ao das condigoes de
contorno

Apoios (BCs)

Cargas (Loads)

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 nédo 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 botédo direito em Model-1 e
Rename. CarregamentoEspecial -5200.
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[T Optimization Tasks >
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4 nev model database has been created

Job Job-1 conpleted successfully
The nodel databass has been saved to "C:\UssrsEnriqus GrandizDesktopiAula 13 parts 1 cas’
[/ The nodel "Hodel-1' hew been created =

v No menu Model a esquerda, duplo clique em Parts, no campo Name
Lajelnf, e as opcoes: 3D, Deformable, Shell, Planar.

Em Approximate size 20 e em Continue...
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Job Job-1 conpleted successfully pS
The nodel datzhase has been saved to "C:\Users\Enrique GrandizDesktophiula 13 parte 1 .cae”
»»:

A nev nodel database has heen created
y]| The nodel "Model-1" has been created

v em Create Lines: Rectangle (4 lines) na caixa de ferramentas e
as seguintes coordenadas 0,0 — 4,3, a funcéo e
em Done.
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A nev nodel database has been created
[335]. The model "Model-1" has been created.

v o procedimento para criar a LajeSup , inserindo um retangulo com
as coordenadas 0,3 ; 4,6 .
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Cancel
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v" No menu Model a esquerda,
Name:

Homogeneous.

Secédo Laje, em Category
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Shell, e em Type

em Continue...
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Model Module: E]nteramon [7] wmodet [ comegomentobspecial [r] step: [-/canregamento ¢]
cowdn *

2
P28 simuLia

Job Job-1 conpleted successfully
E The model database has been saved to "CNUsershEnrigue Grandi~Desktop~Aula 13 parte 1 .cae'.
4 nev model database has been created
[533]/ The model 'Model-1' has been created

¢

v No menu model a esquerda, dé duplo clique em BCs. Na janela Create

Boundary Condition, altere o campo Name para Apoio Simples, Step

para Initial e Types for Selected Step para Displacement/Rotation .

Cligue em Continue...
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Sowmwee [ 0 % '
Ex

[l Modet [ carregamentotspecial [v] step: [2 mitial &

48 Models (1)

© CarregamentoEspecial
L Parts (2)
Lejelnt

LajeSup

[Fe Materials (1)

2= Create Boundary Condition

Neme: | Apoio Simples

- & Calibrations Brocedui
e Sections (1) Category Types for Selected Step
- Secdo Laje L ®
e peic | Fus
48 Assembly _

ectrical/Magnetic | Yelocity/Angular velocity

58§ Instances (2} Acceleration/Angular acceleration

Lejelnt-1
LejeSup-1
~ P Position Constraints
& Features (1)
o sets L9
W Surfaces
4B Connector Assignments
ﬁsfe::g(;r;aermg Features
B= Field Output Requests (1) ¥
Bt History Output Requests (1)
s Time Points L "
B ALE Adaptive Mesh Constraints
T Interactions
B Interaction Properties

() Other

Connector displacement
Connector velocity

Connector acceleration

# Contset Controls il Fill out the Create Boundary Condition dialog 25 simuLia
Job Job-1 completed successfully a
2] The wodel dathbase has besn saved to 'C:\Users\Enrique GrandiDesktopvkula 13 parte 1 cae®

A new model database has besn created [:
333]| The model "Model-1" has besn created

v' Selecione os lados conforme a imagem e cligue em Done. Marque UL,

U2 e U3 na janela Edit Boundary Condition e cligue em OK.

4 Abaqus/CAE Student Edition 6.12-2 [Viewport: 1] =
File Model Viewport View Lead BC Predefined Field Load Case Feature Tools Plugeins Hel
= p ig: p K7 21151 0

LERSdE(SFO +c  LENEA EIIE @R HIT 0w e K R0 LE
{8 [amemonyceouts [ -

Module: |—Luad [f] modet [ comegomentobspecial [r] *step: [ nitial -
lodel Database L ‘ N
£ Models 1) 4= Edit Boundary Condition [ =] .
B CarregamentoEspecial
 Pate @) Name:  Apoio Simples
Lajelnf Type:  Displacement/Rotation
LajeSup Step:  Initial

(P2 Materials (1)

&} Calibrati Region: (Picked)
alibrations

& Sections (1) CS¥S: (Global) [3 A
* Segdo Laje o
& Profiles .
$8 Assembly @
S8 Instances @) L2
- Lajelnf-1 [CIURL
| @ LajeSup-1 [l uR2
: Ii% Position Constraints R
& Features (1)
i sets
M Surfaces

{8 Connector Assignments
(4l Engineering Features
o
Steps (2) Note: The displacement value will be
E= Field Output Requests (1) maintzined in subsequent steps.
Bei History Output Requests (1)

b5 Time Poins

- By ALE Adaptive Mesh Constraints
‘T Interactions

& Interaction Properties

#§ Contact Controls i Fill out the Edit Boundary Condition disleg 25 simuLia
Job Job-1 conpleted swecesstully B
[e] The nodel database has been smved ta *C.“Users\Enriqus GrendiDeskiopAule 13 parte 1 .cee’
A nev model datsbase has been created =
5! The nodel "Model-1" has been created -

v Na caixa de ferramentas, cliqcue em Create Load. Na janela Create
Load, no campo Name digite Carga, selecione o Step Carregamento,
em Types for Selected Step selecione Shell Edge Load e clique em

Continue...
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[l Moaet [ [ st [ 5

A

A

Model Database o
48 Models (1) 4 Create Load
& CarregamentoEspecial Name [Loaa 1

5 Parts (2)

Lejelnt Step: | Carregamento
LajeSup
[Pz Materials (1)
- & Calibrations

Procedure: Static, General

Category Types for Selected Step

& Sections (1) @ Mechanical Moment -
- Secdo Laje Thermal Pressure
48 Assembly Fluid Surface traction =
Bl Instances (2) Pipe pressure
Lejenf-a © Flectrical/Magnetic | oo oo
Lojesup-L Mass diffusion Line load
- fft Position Constry | ) Other Gravity
& Features (1) Bolt load
L sets Generalized plane strain ~
W Surfaces
B Connector Assi
4R Engi F
o Steps (2)
B= Field Output Requests (1) ¥
Bt History Output Requests (1)
4 Time Points L M

B ALE Adaptive Mesh Constraints
T Interactions
B Interaction Properties

& Contact Controls B Fill out the Create Load dialag 7 simuLia

Job Job-1 completed successfully A
2] The wodel dathbase has besn saved to 'C:\Users\Enrique GrandiDesktopvkula 13 parte 1 cae®

£ new model databass has been crested =
[ps]| The nodel "Hodel-1° has been created -

v’ Selecione a intersecdo entre as partes e cligue em Done. Cligue em
Brown. Na janela Edit Load, digite -5200 no campo Magnitude, troque
Traction para Transverse e cligue em OK.

4 Abaqus/CAE Student Edition 6.12-2 [Viewport: 1] =
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Model Module: ‘ Load E| Modek |: C H Step: F( B
condu
48 Models (1) - 2

S ) L

anegamen(oEiEEma
L Parts (2) e
Lejelnt
Lajesup Ly
[Pz Materials (1)
&F Calibrations I Ly
T sections (1) r_i;
- Secdo Laje
 Profiles S '
48 Assembly .
=5 Instances (2) @'. E’!v
Lejelnf-1 -
LajeSup-1 i "L
- I Position Constraints [« B3
& Features (1) i
i Sets L
Ay Surfaces
4B Connector Assignments
@4l Engineering Features
o Steps (2)
B= Field Output Requests (1) v
Bt History Output Requests (1)
|5 Time Points. L x
Bp ALE Adaptive Mesh Constraints
‘T, Interactions
& Interaction Properties >
# Contact Controls - 28 simuLia

Job Job-1 cowplsted suscessfully -
] The edsl databece hao boen saved to 'C.\Ussrs\Enrique GrandiDesktophAula 13 parte 1 cae’

A nev nodel database has been created
[335]. The model "Model-1" has been created.

v" Na barra de contexto, em Module, selecione Mesh. Na barra do menu
principal, clique em Mesh>Element Type e selecione toda a laje.
Clique em Done. Abrira a janela Element Type. Em Family, selecione
Shell e em Geometric Order, selecione Quadratic e clique OK.
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Model | Resuls | Module: Msh [ modet Eunegamenm&pma\ [7] Object: © Assembly © Part [ j
Y =
[Svocerd] ¥ Hement Type
= #8 Mod Element Library Family
ECa | G Gandard © Explicit | | Hest Transfer
iy
o Membrane
“1| - Geometric Order Surface
Shel
Rl | © Linear © Quadratic Akl
g
5 5% Quad | Tri
et Element Controls
i DOF per node: ©5 @6
=]
1 Drlling hourglass scaling factor: ® Use defautt © Specity ||
Viscosity: @ Use defautt ) Specify l:l
Element deletion: © Use default ©) Yes ) No
; Max Degradation: © Usedefautt © Specity ||
|| | S8R An8-node doubly cured thickshell, redced integrtion.
)
o Bt N
ol | Note: To select an element shape for meshing,
= select "Mesh->Controls” from the main menu bar.
B
I e
=1 J
: - " 2
#f Contact Controls v} [4_-] Ej Set the data using the Element Type dialog 7S simuLia

Job Job-1 conpleted successfully
[ TRe nmdel datibase has besn saved to *C\Users\Enrique GrandizDesktopula 13 parte 1 _cae’

gl heney el dniathes bas been crenced
v" Na barra do menu principal, clique em Seed>Instance , selecione toda
a laje e clique em Done. Clique em OK e em Done.
4= Abaqus/CAE Student Edition 6.12-2 [Viewport: 1] = |
[E File Model Viewport View Seed Mesh Adaptivity Festure Tools Plug-ins Help K? Dﬁ‘

b e XL EINE A A He e @ T T 0 @@ o KD ¢ &

LEEe& &

|
8 Mesh defaults @~

Model | Results Module: E Mesh [ modet E CamegamentoEspecial |v] Object: @ Assembly ) Part

Medel Database = B e —‘0’—‘ oo |
45 Models 1) 2 Global Seeds =
© CarregamentoEspecial Sizing Controls N
I Parts @ Approximate global size:
Lajelnf
LajeSup Curvature control
12 Materials (1) Maximum deviation factor (0.0 < h/L < 1.0):
£ Calibrations (Approximate number of elements per circle: 8)
5 & Sections (1)
" Segdo Laje Minimur size control
& Profiles @ By fraction of global size (0.0 < min <10) |0,
| 5 Assembly "
5 Instances @ ©) By absolute value (0.0 < min < global size)
Lajelnf-1
LajeSup-1 [Cox | [Cay ] [Defouts| [ Concel ]
- P Position Ce i /
8, Features (1) R
i sets [
R Surfaces L
4B Connector Assignments J‘J. =
40E Engineering Features
fofa Steps (2) @:}.
7 &= Field Output Requests (1) 0 ¥
0 B History Qutput Requests (1) ‘).Q
|5 Time Points L x
~Bp ALE Adaptive Mesh Constraints
‘S, Interactions
‘& Interaction Properties 5
#§ Contact Controls L Set the data using the Global Seeds dizlog 25 simuLia

Job Job-1 completed successfully
m The model database has been saved to 'O ~Users“Enrigue Grandi~Desktophaula 13 parte 1 .cae”
4 new model database has been created
[533], The model "Model-1" has been created

v" Na barra do menu principal, clique em Mesh>Instance, selecione toda a

laje e clique em Done.
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28 Models (1) iz o ]
& CanegamentoEspecial
1 pors @) p P L g1 1 1 1 | |
Lajelnt e B
LajeSup
[Pz Materials (1)
- & Calibrations
B Sections (1)

- Secéo Laje
- Profiles
A& Assembly '
=] Inst: (2]
& btances 2 e I Y
Lajelnf-1 , 2=,
Leiesup-t s by, I Y A
- fif¢ Pesition Constraints
98 Features o 4 I Y A
i sets I W
. M I Y A
B Comnector Assgnments 5 o
40z Engineering Features
o steps 2 & C ]

B Field Output Requests (1) z ¥
Bt History Output Requests (1) “2‘

b5 Time Points L «
B ALE Adaptive Mesh Constraints.
T, Interactions

B Interaction Properties

$ Contact Controls . [©)[X] selectthe partinstances to be meshed 75 stmuuia

The nodel "Model-1" has been created -
il |Globe] Seeds have been sssigne

G0 =laments have been gensrated on instancs: LajsTni—1 =
[/, 80 elements have been gensrated on instance: LajeSup-1 <l

v No menu model a esquerda, 2bra Field Output Requests (1), clique com
0 botédo direito em F-Output-1 e clique em Edit. Abra Forces/Reactions,

marque SF, Section forces and moments e cligue em OK.

4= Abaqus/CAE Student Edition 6.12-2 [Viewport: 1] =
File Model Viewport View Step Output er  Tools Plug-ins  Help K7
[Zl File Model Vi Vi Step O Other  Tools Pl Help K7 (=15 [=]

Dﬁﬁﬁ@ @\ﬁﬁ@\%(’*&@ﬂ\aa“ﬁ]m B|Q‘%-D@g@@@‘o|@®oﬁpau l:: ‘
BTN K
= e e H see:[ic 5

Md
. 4 Edit Field Output Request
i R

—| Neme:  F-Output-1 b

Step: Carregamento

Procedure: Static, General

Domain:  Whole model 7] [ exterior anly

Frequency: [Evey ninaements 7] 1
Output Variables

@ Select from list below () Preselected defaults () All () Edit variables

| PEPEEQ PEMAG, LE, U, RF, CF,SF,CSTRESS, CDISP |

P (@ Displacement/Velocity/Acceleration

w [H Forces/Reactions H
RF, Reaction forces and moments
RT, Reaction forces
RM, Reaction moments

CF, Concentrated forces and moments

F, Section forces and moments

F. Total forces and moments

[TIVF. Viscous forces and moments due to static stabilization b
in

b

Note: Some error indicators are not available when Domain is Whole Medel orInt

Output for rebar

Output at shell, beam, and layered section points:

X
©) Use defaults () Specify: l:l P2S stmutLia

clude local coordinate directions when available

2.3.PROCESSAMENTO

v No menu model a esquerda, d¢ duplo cligue em Jobs. Na janela Create
Job, cligue em Continue... Na janela Edit Job, clique em OK.
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[E File Model Viewport View Job Adaptivity Co-execution Optimization Tools Plug-ins Help K7 L1 [51 e
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Module: Emb E| Modek: |: c H Step: F( :

‘!‘ 2 EditJob ()

Model

lodel Database H

#8 Mo B e [ = ] Name: Job-1 .
= Model: CarregamentoEspecial
Name Model Type Status Wiite Input
= Analysis product: Abaqus/Standard
Data Check
Description: | |
Submit
= Submission | General | Memory | Parallclization | Precision
Continue
Job Type
Monitor... o
Full analysis
e cover (Explicit)
Kl © Restart
Edit... Copy. Rename... Delete.. Run Mode

i Host name
+ I Position Constraints ackground ) Queua:l:l
& Festures (1) Type

b7 Sets Submit Time

N Surfaces

B Connector Assignments
[#43 Engineering Features
ol Steps (2)
B= Field Output Requests (1)
B o]

[0l States (1)

Bt History Output Requests (1) |
s Time Points *
B ALE Adaptive Mesh Constraints
T Interactions
% Interaction Pro;:emes i D)S SRTILE

The nodel "Model-1" has been created
E Global seeds have been assigne

© Immediately

s [l [l

80 elements have been generated on instance: Lajelnf-1 =
»3y]| 80 elements have been generated on instancs: LajeSup-1

v’ Abra Jobs e cligue com o botdo direito em Job-1. Cliqgue em Submit.
Se aparecer uma janela dizendo “Job files already exist for Job-1. OK to
overwrite?”, clique OK. Aguarde o processamento dos dados. Estara
concluido quando aparecer “(Completed)” ao lado de Job-1 no menu

model a esquerda.
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4 Engineering Features i @E )
o Steps (2) [
B Field Output Requests (1) i)
= F-Output- !
[Hoka States (1) b

Bt History Output Requests (1)
4 Time Points

B ALE Adaptive Mesh Constraints
T Interactions

B Interaction Properties

i Contact Controls

it Contact Initializations

G Contact Stabilizations

«]] Constraints (1)

{E Connector Sections

F Fields

Py Amplitudes

[ Loads (1)

s BCs )

£l Predefined Fields

Ely Remeshing Rules

(1 Optimization Tasks

m

Y sketches ¥
~# Annotations
1% analysis I—p %
= 8 Jobs (1)

8 Job-1 (Completed)|

B Adaptivity Processes —

2
BH Co-executions - S simuLia
The job input file "Job-l.inp" has been submitted for snalysis -
[l JoF Jap-1T analysis Input File Procosaer completed successiully

Job Job-1: Abaqus/Standard completed successfully G
[335] . Job Job-1 completed successfully

2.4.POS-PROCESSAMENTO



v

2= Abac

No menu model a esquerda, com o botdo direito em Job-
1(Completed)>Results. A tela de andlise de dados se abrird. Na caixa
de ferramentas, em Plot Contours on Deformed Shape.

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

[E] File Model Viewport View Result Plot Animate Report Options Tools Plug-ins Help K? OEE
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B3 xvData
~[4 Paths
(12 Display Groups (1)
B FreeBody Cuts
-5 Streams
B Movies
B images
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28 simuLia
The job input file "Job-1.inp" has been submitted for analysis B
Job Job-1: Analysis Input File Processor completed successiully
Job Job-1: Abaqus-/Standard completed successfully. =
[333]/ Job Job-1 completed successfully -

Na barra de ferramentas no canto superior a direita, SM>SM2.
Na barra de menus 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.

qus/CAE Student Edition 6.12-2 [Viewport: 1] =)

= Ei

e Model Viewport View Result Plot Animate Report Options Tools Plug-ins Help A7 ==
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+ 3 Visualization defaults [+] () +

Results Module: ‘:V\;ushzatmn E| oDe: |; C:/Users/Enrique Grandi/Job-1.odb B PP N ‘ % B
Session Data SR o) I — )
S, SM2
Qutput Databases (1) Chvg: 75%)
Model Database (1) '+4 P N X
Spectrums (7) -1.604e+02
-3.655e+02
CEE xvplots -5.706e+02
EB xvData -7.7576+02
- -0.80Be+02
E&' Paths -1.186e+03
o Display Groups (1) -1.391e+03
B Free Body Cuts :1-53?3:83
& Streams -2.006e+02
B Movies -2.212e+03
-2.4176+03
& imsges

LIT—— 122 ez

s3lerC
"
2
S simuLia
The job input file "Job-1.inp" has been subnitted for analysis -
Job Job-1: Analysis Input File Processor completed successfully
Job Job-1: Abagus-Standard completed successfully. =
0l =

Job Job-1 completed successfully




v Na caixa de ferramentas,

Show element labels. em OK.

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

em Common Options. Na guia Labels

=

= File Model
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[ sm2 )
i % Visualization defautts [+] () +

| Model | Resuits Module: [£]Visualization [v] ODB: [£] C/Users/Enrique Grandiob-L.odb | e 4 Do | B BD
Session Data H: &% v 3
M, SM2
8 Ot D e
Model Database (1) i 474me01 3 .
O spectrums 7) i @*& -1,6042+02
B XYPlots p— -3.655e+02
-5.7068+02
2 Common Plot Options =] -7.757e+02
-0.808e+02
-1.186e+03
Basic | Color &Style | Labels | Normals | Other | 213010403
- +
I Labels and Symbols ,i gg?;gg
Set Font for All Model Labels..| s
[7] Show element labels  Color: [F1) ~2.417e+03
[T Show face labels or: (B
[T Show node labels CJ
[7] Show node symbols -]
o]
Color Code
Allow color code selections to override
options in this dizlog
Probe Annotations )
Color: [mm) ¥
| EEA T e 1o
o) [hepy] [Deaus] [Conca] . R W oot et
[ TR
>
7S stmuLia
The job input file 'Job 1.inp' has been submitted for analysis a
Job Job-1. Analysis Input File Processor completed successiully.

Job Job-1: Abagus-Standard conpleted successfully
3]l Job Job-1 completed successfully

v" Na barra de menu principal,

Report Field Output,

em Report>Field Output. Na janela
em SM: Section Moments > SM2 e

em Apply. 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.

¢ Abaqus/CAE Student Edition 6.12-2 [Viewport: 1]
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2= Report Field Output | = |

Step/Frame

Step: 1, Carregamento

Frame: 1

Results Module: 3 Visualization H oDs: ‘:(/Users/ErmquaGrandl/lub-l.ndh B
Session Data EE Veriable | Setup
SM, SM2 Output Variables
& Output Databases (1) Chwg: TE%)
Model Database (1) i 474ee01 Position: | Integration Point  |7]
Spectrums 7) fE0tete Click checkboxes or edit the identifiers shown next to Edit below.
BB XPlots -E.706e+02
XYData -7.7578+02 [T AC YIELD: Active yield fla
yield flag
L aths :? ?EE?E? P[] E: Strain components
= Display Groups () “Laateros P[] PE: Plastic strain components
- freeBosy Curs ifﬁﬁ?ﬁiﬁ? [ PEEQ: E lent pl
& streams L80le+0s Q: Equivalent plastic strain
B Movies E%}%wgg [£] PEMAG: Magnitude of plastic strain
E +
mages i 5 Stress components
Imag P
P[] SF: Section Forces
¥ [E SM: Section Moments
sMm2
[ smt
[smz
a0 watts i Pt e
Y
TP T R twe « Lo
B art ' Db aconsco Faccor: r2.5312r02
¢ ¥ Edit | SM.SM2
Section point: A
The job input file "Job-1 inp' has been submitted for analysis [ ok | [ sy | [Defauks] [ Concel ]
Job Job-1: Analysis Input File Processor complsted successfully
Job Job-1. Abaqus-Standard conpleted swcosssfully =
ol

Job Job-1 completed successfully




v" Na barra do menu principal, em File>Save As.... um nome ao
arquivo e em OK (E possivel também salvar o arquivo com o0s
resultados j& calculados - job-1.0db).

2.5.RESULTADOS:

v' Lembre-se de que os valores se encontram em N.m.

7] abaqus - Bloco de notas

Arquive Editar  Formatar _Exibir_ Ajuda

Field output Report, written Fri Nov 29 17:47:08 2013

Source 1

ODB: C:/users/enrique Grandi/Job-1.odb

Step: Carregamento
Frame: Increment 1: step Time = 1.000

Loc 1 : Integration point values from source 1

output sorted by column "Element Label”.

Field output reported at integration points for part: LAJEINF-1

Element int SM. SM2
Label Pt @loc 1

24.0393
-6.46510
3.63250
-11.4554
-6.75482

1010101000 B0 B0 60 I~~~ OV N OV O 11N U1 B e L U WU N R R
BN B LN B W B W B W B W R W R R W W

-7.02268 -

77 abaqus - Bloco de notas
Arquive Editar Formatar Exibir  Ajuda

-120.816

-146.601

-492.044

-307.810

-825.056

-759.642
-1.04373e+03
-1.15805E+02
-1.47842E+03
-1.22887E+03
-1.41897E+03
-1.68079E+03
-1.88821E+03
-1.53267e+03
-1.64312E+03
-2.01008E+03
-2.12737E+03
-1.69789E+03
-1.73408E+03
-2.18523e+03
-2.22336e+03
-1.73408E+03
-1.69789E+03
-2.22336E+03
-2.18523E+03
-1.64312E+03
-1.53267e+03
-2.12737e+03
-2.01008E+03
-1.41897E+02
-1.22887E+03
-1.88821E+03
-1.68079E+03
-1.04373e+03

-759.642
-1.47842E+03
-1.15805E+02

-492.044

-146. 601

-825.056

-307.810

~
B B U W I B L T B U I L R U R W R U

Minimum -2.22336E+02
At Element 75
int PT 4

maxi mum 24.0393
AT Element 1
1

Total -127.099E+03




"] abaqus - Bloco de notas

Arquive  Editar  Formatar

Exibir

Ajuda

Field output reported at integration points for part: LAJESUP-1

Element
Label

b

nt
PT

SM. SM2
@Loc 1

0101010 060 B0 00 4~ 1 N OV N OV O U1 A7 U1 e L W W N R R

T U 1 1 P L W B W B W B W B W N B W B W B W B W

-307.810

-825.056

-146. 601

-492.044
-1.15805e+03
-1.47842e+03

-759.642
-1.04373E+02
-1.68079E+03
-1.88821E+03
-1.22887E+03
-1.41897e+03
-2.01008e+03
-2.12737e+03
-1.53267E+03
-1.64312E+03
-2.18523E+03
-2.22336E+03
-1.69789E+03
-1.73408e+03
-2.22336e+03
-2.18523E+02
-1.73408E+03|
-1.69789E+03
-2.12737E+03
-2.01008E+03
-1.64312e+03
-1.53267e+03
-1.88821E+02
-1.68079E+03
-1.41897E+03
-1.22887E+03
-1.47842E+03
-1.15805e+03
-1.04373e+03

-759.642

-825.056

-307.810

-492.044

-146. 601

-120.816

-377.771

-575.501
-813.082
-401. 347
-573.891
-969.407

7] abaqus - Bloco de notas

Arquive  Editar  Formatar

Exibir

Ajuda

Mindmum
AT Element

Maximum
At Element
int PT

Total

BB L B W B N B N B W R W B W W W

-2.22336E+03
5

2

24.0392

71

3

-127.099E+03

I




