ESCADA EM BALANCO
1. INTRODUCAO
1.1. DESCRICAO DO PROBLEMA:
Entre os muitos problemas interessantes de se estudar encontram-
se as escadas e, dentre elas, estudaremos dois problemas apresentados

pelo Prof. Antonio Stramandinolli, envolvendo escadas em balanco e

helicoidais. Apresenta-se assim o esquema de uma escada em balanco:
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Figura 1 — Esquema da Escada em Balanco.

1.2. PROPRIEDADES DO MATERIAL

E = 1.5E6 tf/m2;

Coeficiente de Poisson = 0.2
1.3. PROPRIEDADES GEOMETRICAS

Conforme a Figura 1
Espessura: 12 centimetros.

1.4.CARGA

Carregamento nos lances: P1 = 0.962 tf/m2;

Carregamento no patamar: P2 = 1 tf/m2.

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 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 botéao direito em Model-1 e

Rename. EscadaEmBalanco e em OK.

v No menu Model a esquerda, duplo clique em Parts, no campo Name

Patamar, e as opcgoes: 3D, Deformable, Shell, Planar.
Em Approximate size 20 e em Continue...
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[i»]
v em Create Lines: Rectangle (4 lines) na caixa de ferramentas e
as seguintes coordenadas 0,0 — 1.5,3, a funcéo e

em Done.
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I sketches - 28 simuoia

v 0 procedimento para criar a Escada, inserindo um retangulo com
as coordenadas 0,0 e 2.8302,1.5 .
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v No menu Model a esquerda, duplo cligue em Materials. Na janela
Edit Material o material para Concreto,
Mechanical>Elasticity>Elastic e 1.5E10 em Young’s Modulus e

0.2 em Poisson’s Ratio. em OK.
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Section,
Material,
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esse procedimento para criar a secao

de 0.24.

patamar, com thickness
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v' Na caixa de ferramentas, clique em Assign Section. Selecione a
Escada e clique em Done. Selecione Secdo Escada em Section: e

cligue em OK.

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

[E] Fle Model Viewport View Material Section Profile Composite Assign  Special Feature Tools Plug-ins Help A7 =151 =
PELEYY 1T T TREYECTIEY N ROl T L) X - A Y-
E sl
i

Module: ‘ Property E| Model |: Escada Em Balango H Part ‘é Escada

odel Database [

48 Models (1)
= Escada Em Balango ~ - o
it Section Assignment
B Parts ) o ERSTy
(i Materials (1) Region
&} Calibrations Region: Set-l
& sections (2)
& Profiles Section
?g; Assembly Section: | Secdo Fscada &
Steps (1)

Note: List contains only sections

Field Output Re sts
i Field Output Requests applicable to the selected regions.

et History Output Requests
4 Time Points

B ALE Adaptive Mesh Constraints Materiak Concreto
T Interactions

B Interaction Properties
i Contact Controls
it Contact Initializations e

4 Contact Stabilizations
Definition: | Middlesuface  [+] &

«]] Constraints

{E Connector Sections
F Fields

Py Amplitudes

-[% Loads 1
L BCs )
I Predefined Fields

Ely Remeshing Rules

(1 Optimization Tasks

I, sketches -

Type:  Shell, Homogeneous

Thickness

Assignment: @ From section () From geometry
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v’ Repita esse procedimento para a parte Patamar, associando a Secao

Patamar.
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Fill out the Edit Section Assignment dialog D)S simuLiAa

v" No menu Model a esquerda, abra Assembly, dé& duplo cliqgue em
Instances. Dé duplo clique uma vez no Patamar, e uma vez na Escada,

selecione Escada e cligue em OK.
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v' Utilizando a ferramenta Translate Instance, posicione as partes

conforme a imagem.
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v Com a ferramenta Rotate Instance, rotacione as partes Escada com a

inclinagéo de 32 graus, conforme a imagem.
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v" Na caixa de ferramentas, clique em Merge/Cut Instances. Nomeie-a
Estrutura, e em Geometry marque Retain. Selecione todas as

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

Boundary Condition, altere o campo Name para Engaste, Step para

Initial e

Types for Selected Step para

Symmetry/Antisymmetry/Encastre. Clique em Continue...
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&0~ nitial Thermal Moment
[l o8 Carregamento Ao

B Field Output Requests
Bt History Output Request]
[+ Time Points

~Bp ALE Adaptive Mesh Cor Mass diffusion
‘E Interactions (©) Other

‘B Interaction Properties
#§ Contact Controls
i Contact

A Contact Stabilt [ Continue... | [ Coneel |
-«]] Constraints

{E Connector Sections

F Fields
Amplitud
P Amplitudes i .

[ Loads

5 BCs (1)
Engaste
[ Predefined Fields -| [+

Shell edge load =

Fluid
Surface traction

Electrical/Magnetic | pipe pressure

Body force
Line load

Gravity

Bolt load -

Fill out the Create Load dialog D)SSIMULIEI

E The model database "C:\Users\Enrique Grandi‘Desktop“Finitos Infinitos“iula 14 parte 1 .cae" has been opened

[l

v’ Selecione as partes Escada e cliqgue em Done. Clique em Brown. Na

janela Edit Load, digite 9620 no campo Magnitude e cligue em OK.
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DEESsEFHO[+c «LRNEA MR W *c (@00 o

Modute: [ Load [ modet

* Escada Em Balango |v] Step: [2 Camegamento [v]

Model Database -

i Models 1) 2 Edit Load [Ex ]
© Escada Em Balango .
L Parts 3) Name: Carga Escada
Pz Materials (1) Type  Pressure
& Calibrations Step:  Camegamento (Static, General)
& Sections (2)
8 Profiles Region: Surf-3
o Steps (2)

= el Magntude
58 Corregamento Armplitude: Py
B2 Field Qutput Requests (1)
Bt History Output Requests (1)
4 Time Points
B ALE Adaptive Mesh Constraints
‘T Interactions
& Interaction Properties
fil Contact Controls
At Contact Initializations
4 Contact Stabilizations
«]] Constraints
{E Connector Sections
F Fields
Py Amplitudes
-[% Loads
s BCs )
Engaste
B Predefined Fields >

=

Fill out the Edit Load dialeg D)S simuciAa

E The model database "Ci“Users“Enrique Grandi~DesktopFinitos Infinitoshhula 14 parte 1 .cae" has been opened

L33l

v’ Repita esse procedimento para criar a Carga Patamar, aplicada no
patamar, de magnitude de 10000.



2 Abaqus/CAE Student Edition 6.12-2 - Model Database: C:\Users\Enrique Grandi\Desktop\Finitos Infinitos\Aula 14 parte 1 cae [Viewport: 1] =)
[E File Model Viewport View Load BC Predefined Field Load Case Feature Tools Plug-ins Help K7 =111 B
P g P

DEAS ST+ c LBINEA: EINN S BT Qoo o K CREILE

Modl | Resuts | Module: 2] Load [l Modet: [ Escada Em Batengo [¢] step: [ Carregaments [{]
Sowes {2 ¢

£ Models (1) 7 E (e
l Escada Em Balanco bt B
L Parts (3) Name:  Carga Patamar
[Pz Materials (1) Type  Pressure
£ Calibrations Step:  Carregamento (Static, General)
& Sections (2) N o
- Profiles Nl
£3 Assembly Distribution: fix)
o Steps (2)
i >@ Carregamento. Amplitude; | (Ramp) H

B Field Output Requests (1)

B History Output Requests (1)
|5 Time Points

-Bp ALE Adaptive Mesh Constraints
‘T Interactions

& Interaction Properties

#§ Contact Controls
i ContactInitializations
i Contact Stabilizations
-#]] Constraints

{E Connector Sections

F Fields M
Py Amplitudes t

[ Loads (1) ®

Carga Escada

LBCsm

Engaste " Fill aut the Edit Load dialog Zs simuia

E The nodel datsbase "C:\Users\Enrigque GrandiDesktop“Finitos Infinitos“Aula 14 parte 1 .cae" has been opened

[l

v Na barra de contexto, em Module, selecione Mesh, e em Object,
selecione Part. Selecione a Part estrutura. Na barra do menu principal,
cligue em Mesh>Element Type e selecione toda a estrutura. Cligue em
Done. Abrird a janela Element Type. Em Family, selecione Shell e em

Geometric Order, selecione Quadratic e cligue OK.

2 Abaqus/CAE Student Edition 6.12-2 - Model Database: C:\L ique Grandi\Desktop\Fini i 14 parte 1 .cae [Viewport: 1] =
FEile  Model iewport  View  Seec lesh  Adaptivit eature  Tools ug-ins  Hel ?
[ File Model Viewport Vi Seed Megsh  Adaptivity F Tools  Plug Help X7 L=l =

LEESSE@FO+c «RENLIEA VAN @O B0F0:@e o K CR.El LE
5 [ven deturs [0~

Px

Model_|_pacuise ] Module: [ Mesh [eMode: [ Fscada Fm Balanco [+] _Obiect: ) Assembly @ Part: i/ Estrutura ]
=i 2 Flement Type [ = ]}
(o | FElementLibrary Family

5| @ Standard © Explicit | Heat Transfer B

Membrane
Geometric Order Surface

© Linear ® Quadratic g
Quad | Tri

Element Controls

DOF per node: ©5 @6

Use default © Specify| |
Use default © Specify| |

Use default () Ves

©No
© specity ||

Drilling hourglass scaling factor:

Viscosity:

Element deletion:

Max Degradation: @ Use default

58R: An 8-node doubly curved thick shell, reduced integration,

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

=

L aet Set the data using the Element Type dialor %
=% BCs (1) - 9 yp ) 28 simuLiAa

E The model datasbase "C:“UsershEnrigue Grandi~DesktopFinitos Infinitos™Aula 14 parte 1 .cae' has been opened.

[l

v" Na barra do menu principal, cligue em Seed>Part. Clique em OK e em
Done.
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[E Fle Model Viewport View Seed Mesh Adaptivity Feature Tools Plug-ins Help A7 [ =]

DEESdt @FO+ c REN}E AL T @@ 900 0w oK 8.0 LE
s (8-

lodel Database =]

48 Models (1)

£ Escada Em Balanco Sizing Controls

& parts 3) Approximate global size: .
[Pz Materials (1)

¥ Calibrations Curvature control

& Sections () Maximum deviation factor (00 < h/L < 1.0):

2= Global Sesds

i Profiles (Approximate number of elements per circle: 8]
B Assembly
& Steps (2) Minimum size control

o= Initial

By fraction of global size (0.0 < min < 1.0)

©) By absolute value (0.0 < min < global size)

Carregamento.
B Field Output Reques]
B2 History Output Reg
i Time Points [oc ] [Caepl ] [Defouits | [ Concel |
“Bp ALE Adaptive Mesh
‘E Interactions
‘B Interaction Properties
#§ Contact Controls
i Contact Initializations
G Contact Stabilizations
-«]] Constraints
{E Connector Sections
F Fields
Py Amplitudes "
L% Loads 2) r
Carga Escada M
Carga Patamar
[ BCs (1) =

The model database "C:“\Users“Enrigue Grandi“Desktop“Finitos Infinitos“iula 14 parte 1 cae" has been opened
[l GIobAl Smeds have been assigne

Set the data using the Global Seeds dialog D)S simiuLiAa

[l

v" Na barra do menu principal, cligue em Mesh>Part , e cligue em Yes.
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Module; [ Mesh [7] Modek [ Escada Em Balanco [-| Object: ©) Assemb

(CI T R
48 Models (1) - e B

© Escada Em Balanco
s Parts ) 2P

B2 Materials (1) Bz N
- & Calibrations

B Sections (2)
# Profiles

48 Assembly
ol Steps (2)

o= Initial

@8 Carregamento
B Field Output Requests (1) e
Bt History Output Requests (1) W, g

s Time Points s By,

B ALE Adaptive Mesh Constraints.

- Interactions ort) A
B Interaction Properties 24
#{ Contact Controls )

4 Contact Initializations .5\&
9 Contact Stabilizations L

«]] Constraints [x3
4B Connector Sections

o
F Ficlds %

Py Amplitudes

[ Loads (2) .,i *

Carga Escada z

Carga Patamar -
LoBCs (1) - PS stmuLa

The model database 'C:\Ussrs“Enrigue Grandi‘Desktop“Finitos Infinitoshduls 14 parte 1 .cas” has besen opensd
bl |Glopa] meeds have been sseiqned

140 elements have been generated on part: Estrutura
53]

v" No menu model a esquerda, abra Field Output Requests (1) e clique com
o0 botéo direito em F-Output-1 e clique em Edit. Abra Forces/Reactions e

marque SF, Section forces and moments e cligue em OK.
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[El Fle Model Viewport View Step Output Other Tools Plug-ins Help X? L[5

LWEEedd FFO ¢ RBUBAGRY  Hé@hsEIdT oo oK R0 LE
e = "_‘E e [ Escada Em Balango [+] Step: |7 Carregamente [7]

Neme:  F-Outputl

Step: Carregamento
Procedure: Static, General

Domain: [ Whole model [v] [ exterior only

Frequency: | Every n increments B3R
Output Variables

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

| PE,PEEQ PEMAG, LE, U, RF, CF,SF,CSTRESS, CDISP |

P [H Strains
P [E Displacement/Velocity/Acceleration H
W [H Forces/Reactions

F, Reaction forces and moments

[TJ RT, Reaction forces

[] RM, Reaction moments
F, Concentrated forces and moments

F, Section forces and moments

[C1TF Total forces and moments
« m r

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

[T Qutput for rebar
Output at shell, beam, and layered section points:

® : X
se defaults () Specify: l:l PS stmuLia

Include local coordinate directions when available

—

tos Infinitos“Aula 14 parte 1 .cac' has been opened

2.3.PROCESSAMENTO

v No menu model a esquerda, de duplo cligue em Jobs. Na janela Create

Job, apenas cligue em Continue... Na janela Edit Job, clique em OK.
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Model Module: Emb [F] wodet [ escoda Em Batonco [+ step: F(anegamenm_EL
@reitonans 50 W] B % s )

T TIEIU UULpUL REYUESTS 1]

:
£ F-Output-L T By tameleg b
(#1605 States (1) I Model: Escada Em Balango B
Bt History Output Requests (1) i}

s Time Points

B ALE Adaptive Mesh Constraints m'!
T Interactions

& Interaction Properties

#{ Contact Controls

“ff Contactlnitializations

A Contact Stabilizations

] Constraints

Analysis product Abaqus/Standard

Description: | |

Submission | General | Memory | Parallclization | Precision

Job Type

Full znalysis

cover (Explicit)

© Restart
{B Connector Sections
F Ficlds Run Mode
Py Amplitudes tground © l:ch;« name
1 Loscs @ ackground ©) Queue: .

Carga Escada
[ Carga Patamar Submit Time

LBCs @ Immediately
Engaste

vae|Jhes.|Jmin
B Predefined Fields u-N -
Remeshing Rules A l:l G

[H Optimization Tasks

~A Annotations
23 Analysis L "
2
By Adaptivity Processes
B8 Co-executions L 5
- #X Optimization Processes ~ DS simuLiAa

m

The nodel database "C:“\Users“Enrigue Grandi“Desktop“Finitos Infinitos“Aula 14 parte 1 .cas" has been opened
[l Clohal seede have been assigned
140 slenents have been gensrated on part: Estrutura

[l

v’ Abra Jobs e cliqgue com o botédo direito em Job-1. Cligue 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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£ Model Database M= R |
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o States (1) B By
Bt History Output Requests (1) : %
[t Time Points. B

Bp ALE Adaptive Mesh Constraints a
‘T, Interactions iz
& Interaction Properties

#i Contact Controls

i Contact Initializations

4 Contact Stabilizations .
-«]] Constraints

{E Connector Sections
F Fields

Py Amplitudes

% Loads 2)

Carga Escada

Carga Patamar

[ BCs )

Engaste

B Predefined Fields
Bl Remeshing Rules
[} Optimization Tasks
T Sketches
~@ Annotations

1% Analysic M
= & Jobs (1) L M
B Adaptivity Processes

B Co-executions

L 2
§X Optimization Processes -| 1+ 25 simuLia

m

The job input file "Job-1.inp" has been submitted for analysis
Job Job-1: dnalysis Input File Processor conpleted successfully

s

Job Job-1: abagus-Standard completed successfully.
[539], Job Job-1 compieted successfully

1

2.4.POS-PROCESSAMENTO

v" No menu model a esquerda, cligue com o botdo direito em Job-
1(Completed)>Results. A tela de andlise de dados se abrira. Na caixa
de ferramentas, clique em Plot Contours on Deformed Shape.
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% Visualization defautts [+] ) ~
[ Model | Results Module: |: Visualization E| ODB: |; C:/Users/Entique Grandi/lob-1.0db H (PP ‘ Y [o)

Session Data M=
*
N

& Output Databases (1)
Model Database (1)
@ [ Spectrums ()
[ XYPlots

B3 xvData
~[4 Paths
"4 Display Groups (1)
B Free Body Cuts

2.
28 simuLia

Ths job input fils "Job-1.inp' has been submitted for analysis -
Job Job-1: Analysis Input File Processor completed successfully 1
Job Job-1: Abaqus~Standard completed successiully. =
[335]| Job Job-1 completed successfully hd




v" 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.
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[Miodel | Resuts Module: [3 Visualization [] * 0D8: [£]C:fUsers/Envique Grandi/iob-Lodb [v] [ ] ‘ 2 B0
Session Data E ]
SM, SM2 a
Output Databases (1) (Avg: 75%)
Model Database (1) +3.0028+04 B
0 Spectrums @) +3.5172+04
! +3.133e+04
B xrPlots +2.740e+04
B xvData +2,3642+04
i +1.9808+04
G potns +16052+04
24 Display Groups (1) +1.211e+04
i +B8.2652+03
B Free Body Cuts e
& streams +5.7702+02
A Movies -3.267e+03
-7.111e+03
& Images °

75 simuLia

The job input file "Job-l.inp" has been submitted for snalysis
Job Job-1: dnalysis Input File Processor completed successfully
=

on o

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

v" Na caixa de ferramentas, em Common Options. Na guia Labels

Show element labels. em OK.
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= Visualization H ODB: ‘, C:/Users/Enrique GrandifJob-1.odb B

Results Module:
Session Data B By 5
i SHM, SM2 N
(Avg: 759%)
+3.902e+04 i

& Output Databases (1)
Model Database (1)

0 Spectrums 7) B gm +2.617e+04
BB xvplot +3.133a+04
ots I =1} +2.7400+04
2 Common Plot Opions 5 )| 2 iazaerns

o
+1.535a+04
Basic | Color & Style | Labels | Normals | Other | +1.211e+04
+8.285a+03
Labels and Symbols +4.421a+03

Set Font for All Model Labels... f§§§?§$€§
-7.111e+03

Show element labels  Color: [221)

[7] Show face labels CJ
[C] Show node labels olor: (]
[C] Show node symbols ~ Color: [58)

o] Size: [Ball
Color Cade

Allow color code selections to override
options in this dizlog

Probe Annotations
20 ka-Lods 122 £ 05 153

Color: [mm)

[Wa B

2
2S simutLia

The job input fils "Job-1.inp" has been submitted for amalysis
Job Job-1: Analysis Input File Processor completed successtully
Job Job-1: Abagus-Standard conpleted successfully
»q

Job Job-1 completed successfully

PR




v" Na barra de menu principal, em Report>Field Output. Na janela
Report Field Output, 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.
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DEEA=SEE e RETNE AR Bl o O @ 8 G DT @ mwan © [ || swirome
Step: 1, Carregamento
= Frame: 1 |Step/Fi
Results Module: [ Visual: 1| oo8: [Z ciusers/Enrique Grandiob-Lodh [7]
Session Data B Y R Varizble | Setup
@ Output Databases (1) ?AM‘;;";?%) Output Variables
55 Model Database (1) ‘30020404 Position: Integration Peint  [1]
é ;ff:"“'“ o BT Click checkboxes or edit the identifiers shown next to Edit below.
ots
+2.743e+04
E8 xvData +2.364e+04 [F] AC YIELD: Active yield flag
n& Path y I%EEEEIS: P[] E: Strain components
=i Display Groups (1) tl.2i1et04 P[] PE: Plastic strain components
B Free Body Cuts 2 +8.265e+03
+4.421e+03 || PEEQ: Equivalent plastic strain
Streams, g +5.770e+02
BE Movies -3.267e+03 [T PEMAG: Magnitude of plastic strain
g -7.111e+03
B Images =5 ad } [ 5: Stress companents
iz P[] SF: Section Forces
" - A4 SM: Section Moments
o~ M2
XY 2 [T sm1
=] GE
b A
ay &
] -
B
=
Edit: | SM.SM2
Ll
= Section point:
The job input file "Job-1.inp" has been subnitted for analysis OK ] [ Apply ] [DﬂaultSI [ Cancel
Joh Job-1: Analysis Input File Processor completed successfully
Joh Job-1: Abaqus-Standard completed successfully =
3]l 7o Job-1 compisted sucsessfully -

v esse procedimento para obter os valores de SM1, SM3 (torcao)
e U3.

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).

2.5.RESULTADOS:



"] abaqus - Bloco de notas

Arquive  Editar  Formatar  Exibir  Ajuda

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 region:

ESTRUTURA-1.Region_1

£lement Int SM. SM2 SM. SM1 SM. SM3
Label PT @Loc 1 @Loc 1 @Loc 1
96 1 -43.7406 3.34979e+03 716.011
96 2 -86.3168 3.69725E+03 1.16731E+03
96 3 -226.366 4.32393E+03 1.06694E+03
26 4 -230. 622 4.08560E+03 1.93724E+03
7 1 -140.819 3.26962E+03 1.32556E+03
7 2 -93.0751 2.52609E+03 1.55894E+03
7 3 -241.519 3.65549e+03 2.32736E+03
7 4 -260. 525 2.75318e+03 2.72195e+03
98 1 -68.9229 1.84362e+03 1.69829e+03
98 2 -64.5573 966. 392 1.83095E+03
98 3 -243.433 2.03586E+03 2.93024E+03
a8 4 -219.626 1.08208E+03 3.16186E+03
ag 1 -60.2950 380.104 1.91406E+03
a9 2 -50.3562 -222.526 2.00500E+03
99 3 -200. 601 479.152 3.27918e+03
99 4 -183.635 -161.717 3.40457e+03
100 1 -42.2553 -512.496 2.06120E+03
100 2 -26.1840 -635.874 2.11058E+03
100 3 -163.316 -464.712 3.46966E+03
100 4 -128.318 -622.565 3.53291E+03
101 1 -23.1832 -523.697 2.13991E+03
101 2 -7.83503 -28.4819 2.13360e+03
101 3 -85.6939 25.007 3.54727e+03
101 4 9.94637 -80.4268 3. 52000E+03|
102 1 18.9282 87.5 2.11594E+03
102 2 143.755 1.88357E+03 1.98320E+03
102 3 83.0582 504.441 3.44782E+03
102 4 237.463 1.68200E+03 3.27263E+03
103 1 74.4700 3.14627e+03 1.92494e+03
103 2 -12.9058 5.55668E+03 1. 50825e+03
103 3 06.675 2.89312e+03 2.99308E+03
103 4 910. 968 5.12935E+03 2.48993E+03
104 1 329.276 7.92086E+03 1.15999e+03
104 2 1.949156+03 12.3864E+03 168.159
104 3 1.17770E+03 7.27850E403 1.84770E+03
104 4 1.96540e+03 11.1589e+03 724.087
105 1 213.260 5.38656E+03 809.992
105 2 -84.8656 4.72681E+03 1.57681E+03
105 3 672.676 6. 68B6BE+03 871.034
105 4 415.612 5.63984E+03 1.71598E+03
106 1 -207.098 4.08405e+03 2.01512E+03
] abaqus - Bloco de notas

Arquivo  Editar Formatsr Exibir  Ajuda
131 2 785.781 4.23289E+03 693.117
131 3 75.9017 1.83626E+03 1.57244E+03
131 4 406.743 2.54770E+03 732.051
132 1 8.74314E+03 17.7472E403 -3.71734E+03
132 2 4.30933e+03 12.3870e+03 -357.381
132 3 19.9567e+03 22.9211e+03 -8.68286£+03
132 4 1.05136E+03 13.4989E+03 62.7246
133 1 4.69416E+03 9.12262E+03 851.752
133 2 1.08676E+03 5.88663E+03 2.12183E+03
133 3 -1.652756+03 10.13256+03 -966.750
133 4 -125.163 6.19277E+03 2.19304E+03
134 1 728.622 4.01835e+03 2.93945e+03
134 2 381.814 2.34113e+03 3.25023e+03
134 3 1.25663e+03 4.73463E+03 1.21433e+03
134 4 43.8635 2.45879E+03 2.14505E+03
135 1 411. 650 1.26214E+03 3.43609e+03
135 2 31.0964 222.583 3.57654E+03
135 3 -39.6876 1.40741E+03 2.01568E+03
135 4 -22.9645 247.386 2.23831E+03
136 1 -48.7505 -314.545 3.63298e+03
136 2 -126. 844 -711.876 3.59127e+03
136 3 54.3564 -276.560 2.15067E+03
136 4 -37.2166 -745.378 2.17771E+03
137 1 -149.580 -§14.311 3.54025e+03
137 2 -198.239 -713.744 3.43782E+03
137 3 -45.4654 -862.267 2.11622E+03
137 4 -54.4515 -796.628 2.04900e+03
138 1 -211.156 -484.432 3.32353e+03
138 2 -219.805 -23.8640 3.13093E+03
138 3 -54.2422 -590.975 1.96420E+03
138 4 -71.4341 -183.77! 1.86044E+03
139 1 -230.089 389.022 2.919156+03
139 2 -229.935 §83.012 2.60313E+03
139 3 -85.6453 165.502 1.70957e+03
139 4 -98.8316 483.333 1.50513e+03
140 1 -112.776 1.01220E+03 2.08188E+03
140 2 129.124 990. 625 970.648
140 3 -27.3258 575.647 1.34757E+03
140 4 -181.192 -792.409 805.846
Minimum -1.65275e+03 -862.267 -8.68286E+03
At Element 133 137 132
Int Pt 3 3 3
Maxd mum 19.9567E+03 22.9211E+03 3.63298E+03
AT Element 132 132 136
Int Pr 3 3 1

Total

96.2763E+03

477.250E+03

403.929e+03




"] abaqus - Bloco de notas

Arquive  Editar  Formatar

Exibir

Ajuda

Field output reported at integration points for region:

ESTRUTURA-1.Region_2

Element Int SM. SM2 SM. SML SM. SM3
Label PT @Loc 1 @Loc 1 @Loc 1
1 1 19.9567E+03 22.9211E+03 8.68286E+03
1 2 1.05136E+03 13.4989e+03 -62.7246
1 3 8.74314E+03 7.7472E+03 3.71734E+03
1 4 4.30933e+03 12.3870E+03 357.381
2 1 -1.65275e+03 10.1325e+03 966.750
2 2 -125.163 6.19277e+03 -2.19304e+03
2 3 4.69416E+03 9.12262E+03 -851.753
2 4 1.08676E+03 5.88663E+03 -2.12183e+03
3 1 1.25663E+03 4.73463E+03 -1.21433e+03
3 2 43.8635 2.45879E+03 -2.145056+03
3 3 728.622 4.018356+03 -2.93945E+03
3 4 381.814 2.34113e+03 -3.25023e+03
4 1 -39.6876 1.40741e+03 -2.01568e+03
4 2 -22.9645 247.386 -2.23831E+03
4 3 411. 650 1.26214E+03 -3.43609E+03
4 4 31.0964 222.583 -3.57654E+03
5 1 54.3564 -276. 560 -2.15067E+03
5 2 -37.2166 -745.378 -2.17771E+03
5 3 -48.7505 -314.545 -3.63298E+03
5 4 -126.844 -711.876 -3.59127e+03
6 1 -45.4654 -862.267 -2.11622e+03
6 2 -54.4515 -796.628 -2.04900E+03
6 3 -149. 580 -814.311 -3.54025E+03
6 4 -198.239 -713.744 -3.43782E+03
7 1 -54.2422 -590.975 -1.96420E+03
7 2 -71.4341 -183.77" -1.86044E+03
7 3 -211.156 -484.432 -3.32353e+03
7 4 -219. 805 -23. 8640 -3.13093e+03
8 1 -85.6453 165.502 -1.70957E+03
8 2 -98.8316 483.333 -1.50513E+03
8 3 -230.089 389.022 -2.91915e+03
8 4 -229.935 §83.012 -2.60313E+03
9 1 -27.3259 575.647 -1.34757E403
9 2 -181.192 -792.409 -805. 846
9 3 -112.776 1.01220e+03 -2.08188e+03
9 4 129.123 990. 625 -970. 648
10 1 6.12720E+03 13.9805E+03 -977.797
10 2 4.49470E+03 10.2031E+03 -514.643
10 3 3.90042E+03 11.0953E+03 75.3666
10 4 2.76698E+03 9.04363E+03 -1.21406E+03
11 1 2.88553e+03 7.80048e+03 -2.39861E+03
11 2 2.05548E+03 5.66393e+03 -2.04172e+03
11 3 1.59679E+03 7.10118E+03 -1.96896E+03
11 4 1.54281E+03 4.87527E+03 -2.77549E+03
12 1 1.17643E+03 3.63680E+03 -2.48598E+03
12 2 619.656 2.06341E+03 -2.633156+03
] abaqus - Bloco de notas
Arquivo  Editar Formatsr Exibir  Ajuda
36 2 1.70758E+03 8.24026E+03 -696.454
36 3 1.37939e+03 6.45789E+03 -1.47026E+03
36 4 2.03799E+03 9.88626E+03 -711.394
7 1 -226.366 4.32393e+03 -1.06694E+03
7 2 -230.622 4.08560E+03 -1.93725e+03
7 3 -43.7405 3.34979e+03 -716.011
37 4 -86.3169 3.69725E+03 -1.16731E+03
38 1 -241.519 3.65549E+03 -2.32736E+03
38 2 -260. 525 2.75318E+03 -2.72195E+03
38 3 -140.819 3.26962E+03 -1.32556E+03
38 4 -93.0752 2.52609E+03 -1.55894E+03
39 1 -243.433 2.03586E+03 -2.93024e+03
39 2 -219. 627 1.08208e+03 -3.16186£+03
39 3 -68.9230 1.84362e+03 -1.69829e+03
39 4 -64.5574 966. 392 -1.83095E+03
40 1 -200. 601 79.152 -3.27918E+03
40 2 -183.635 -161.717 -3.40458E+03
40 3 -60.2950 380.104 -1.91406E+03
40 4 -50.3562 -222.526 -2.005E+03
41 1 -163.316 -464.712 -3.46966£+03
41 2 -128.318 -622.565 -3.53291E+03
41 3 -42.2553 -512.496 -2.06120E+03
41 4 -26.1840 -635.874 -2.11058E+03
a2 1 -85.6940 -525.007 -3.54727E+03
42 2 9.94639 -80.4268 -3.52000E+03
42 3 -23.1832 -523.697 -2.13992E+03
42 4 -7.83504 -28.4820 -2.13360E+03
43 1 83.0582 504.441 -3.44782e+03
43 2 237.463 1.68200E+03 -3.27263E+03
43 3 18.9282 587.596 -2.11594E+03
43 4 143.755 1.88357E+03 -1.98320E+03
a4 1 406.675 2.89312E+03 -2.99308E+03
a4 2 910. 968 5.129356+03 -2.48994E+03
44 3 74.4702 3.14627e+03 -1.92494e+03
44 4 -12.9057 5.55668E+03 -1.50825e+03
45 1 1.17770E+03 7.27850E+03 -1.84770E+03
45 2 1.96540E+03 11.1589E+03 -724.087
45 3 . 276 7.92086E+03 -1.15999e+03
45 4 1.949156+03 12.3864E+03 -168.160
Minimum -1.65275e+03 -862.267 -3.63298e+03
At Element 2 6 5
Int Pt 1 1 3
Maxd mum 19. 9567E+03 22.9211E+03 8.68286E+03
AT Element 1 1 1
Int Pr 1 1 1

Total

96.2763E+03

477.250E+03

-403.929e+03




"] abaqus - Bloco de notas

Arquive  Editar Formatar Exibir  Ajuda
Field output reported at integration points for region: ESTRUTURA-1.Region_3
Element Int SM. SM2 SM. SML SM. SM3
Label PT @Loc 1 @Loc 1 @Loc 1
46 1 157.522 142.228 -162. 586
46 2 137.324 731.67 -385.604
46 3 844,386 119.657 -370.111
46 4 761.432 638.682 -793.587
7 1 94.0224 1.24316E+03 -466.721
7 2 83.5065 1.95244e+03 -608. 546
7 3 671.121 1.14436E+03 -899. 828
7 4 593.082 1.89897E+03 -1.16553E+03
48 1 63.7843 2.53505E+03 -661.317
48 2 28,3942 3.27510E+03 700.
48 3 507.073 2.51550E+03 -1.26573E+03
48 4 370.632 3.36552E+03 -1.32866E+03
49 1 11.7145 3.77371e+03 63. 12
49 2 -54.7060 4.17244+03 -529.128
49 3 240.511 3.92913e+03 -1.27757e+03
49 4 77.6042 4.52022e+03 -1.04761E+03
30 1 -56.5905 4.28507E+03 -409. 77
50 2 -140.626 3.49403e+03 -14.2410
50 3 -28.6644 4.66652E+03 -725.787
50 4 -129.279 4.51855+03 112.792
51 1 1.47092e+03 73.1206 432. 596
51 2 1.38168E+03 541.244 -865. 27"
51 3 2.37B06E+03 62.3351 -550. 383
51 4 2.33651E+03 462.229 -1.09618E+03
52 1 1.20797E+03 1.05064E+03 -916. 622
52 2 1.17717E+03 1.83302E+03 -1.18169E+03
52 3 2.27687E+03 932.459 -1.16304E+03
52 4 2.19141e+03 1.76231e+03 -1.53013e+03
53 1 1.06366E+03 2.51253e+03 -1.28907e+03
33 2 870. 567 3.46259E+03 -1.38141E+03
33 3 2.09253E+03 2. 50026E+03 -1.67714E+03
33 4 1.91716E+03 3.62794E+03 -1.83278E+03
54 1 701.522 4.166796+03 -1.323056+03
54 2 470. 069 4.92980E+03 -1.04558E+03
54 3 1.72644E+03 4.57624E+03 -1.80458e+03
54 4 1.37350E+03 5.60575E+03 -1.51312e+03
55 1 352.708 5.29366E+03 -695.679
35 2 202.592 3. 51855E+03 -12.6914
35 3 1.21147E+03 6.26853E+03 -993.819
55 4 1.029356+03 6.88635E+03 -142.472
56 1 3.14150E+03 42.8232 -585.135
56 2 3.13010e+03 377. 560 -1.16859e+03
56 3 4.18368E+03 10.4114 -598.045
56 4 4.27043E+03 248.050 -1.20689E+03
7 1 3.13337e+03 820.703 -1.24814E+03
7 2 3.12005E+03 1 74E+03 -1.66230E+03
7 E] 4.364226+03 2.411 -1.31778E+03
] abaqus - Bloco de notas
Arquivo  Editar Formatsr Exibir  Ajuda
86 3 1.47092E+03 73.1206 432,596
86 4 1.38168E+03 541.244 865.279
7 1 2.27687E+03 932.459 1.16304E+03
7 2 2.19141E+03 1.76231E+03 1.53013E+403
7 3 1.29797e+03 1.05064E+03 916.621
7 4 1.17717e+03 1.83302e+03 1.18169e+03
88 1 2.09253E+03 2.50026E+03 1.67714E+03
88 2 1.91716E+03 3.62794E+03 1.83278E+03
88 3 1.06366E+03 2.51253E+03 1.28907E+03
88 4 §70. 566 3.46259E+03 1.38141E+03
89 1 1.72644E+03 4.57624E+03 1.80458E+03
89 2 1.3735e+03 5.60575e+03 1.51312e+03
89 3 701.521 4.16679E+03 1.32305e+03
89 4 470.069 4.92980E+03 1.04558e+03
920 1 1.21147E+03 6.26852E+03 993.819
20 2 1.02935E+03 ©6.88635E+03 142.472
90 3 52.707 5.29366E+03 695.679
a0 4 202.591 5.518556+03 12.6913
a1 1 844386 119.657 370.111
91 2 761.432 638.682 793. 587
91 3 157.522 142.228 162. 586
91 4 137.325 731.675 385.605
92 1 671.121 1.14436E+03 9. 8.
a2 2 593.082 1.89897E+03 1.16553E+03
a2 3 94.0227 1.24316E+03 466.721
a2 4 §3.5067 1.95244E+03 608. 546
93 1 507.07 2.51550E+03 1.26573e+03
93 2 370. 63 3.36552E+03 1.32866E+03
93 3 63.7845 2.53505E+03 661,317
93 4 28.3943 3.27510E+03 700. 002
94 1 240.511 3.92913E+03 1.27757E+03
a4 2 77.604. 4.52022€+03 1.04761E+03
e 3 -11.7144 3.77371E+03 663.124
94 4 -54.7060 4.17244€+03 529.129
95 1 -28.6645 4.66652E+03 725.787
95 2 -129.280 4.51855E+03 -112.792
95 3 -56.5905 4.28507E+03 409. 77
95 4 -140. 626 3.49403e+03 14.2410
minimum -140.626 -191.196 -6.72849e+03
AT Element 95 66 70
Int Pt 4 4 2
Maximum 29.9042E+03 21.1641E+03 ©6.72849E+03
At Element 75 70 75
2 4 4
Total 941.525e+03 750. 000E+03 1.40190e-03




"] abaqus - Bloco de notas

Arquive  Editar  Formatar  Exibir  Ajuda

Field output reported at nodes for part: ESTRUTURA-1

Node u.u3
Label @Loc 1
1 -931.223e-06
2 -4.98584E-33
3 2.26896E-33
4 -5.32498E-03
5 -11.9530e-03
6 -5.32498e-03
7 11.9530E-03
8 2.26896E-33
9 -4.98584E-33
10 -46.0077E-06
11 191. 908E-06
12 208. 641E-06
13 138.152e-06
14 6. 7970E-0
15 27.2103e-06
16 7.0467E-06
7 11.9130E-06
18 -8.15042E-33
19 -5.36838E-33
20 2.38608E-33
21 254.741E-36
22 -227.128e-06
23 -739.765E-06
24 -1.35646E-03
25 -1.98669E-03
26 -2.59452E-03
7 -3.18698e-03
28 -3.80357e-03
29 -4.50140E-03
30 -4.40040E-03
31 -3.43609e-03
32 -2.46094E-03
33 -1.53961E-03
34 -10.4418e-03
35 -8.97680E-03
36 -7.60751E-03
7 -6.38299e-03
38 -4.40040e-03
39 -3.43609E-03
40 -2.46094E-03
41 -1.53961e-03
42 -6.38299e-03
43 -7.60751E-03
44 -8.97680E-03
45 -10.4418e-03
46 -11.2143E-03 o

] abaqus - Bloco de notas

Arquive  Editar  Formatar Exibir  Ajuda

448 -117.781E-06 -
449 -188.711E-06
450 -7.21652E-33
451 -29.1540E-06
452 -1.33804e-03
453 -1.16169e-03
454 -1.00119e-03
455 -717.570E-06
456 -817.416E-06
457 -525.340E-06
458 -687.320E-06
459 -440.773e-06
460 553.984E-06
461 -382.075e-06
462 -395.442E-06
463 -304.642E-06
464 -222.715E-06
465 -200. 959E-06
466 -73.1554E-06
467 -92. 5868E-06
468 13.6721e-33
469 -16.3026E-06
70 -486.142E-06
47 -399.537E-06
47 -204.305E-06
47 116. 908E-06
47 -134.740e-06
475 218.297e-06
476 136. B18E-06
77 77.641E-06
478 39. B04E-06
47 99.7473E-06
480 -114.076E-06
48 42. 60 06
482 -64. 8963E-06
483 19.7534E-0
484 -19. 5807E-06
485 15.3645E-06
486 -18.6483E-33
487 3.51749E-06
Minimum -11.953e-03
At Node 7
Maxd mum 218.297E-06
AT Node 475

Total -1.51905




