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PRACTICA 8: Grandes desplazamientos

1. ENUNCIADO

Se pide obtener el estado de equilibrio de la estructura de la figura. Las barras tienen una seccion
de 1 mm? vy las dimensiones de la estructura son las mostradas en la figura (en metros). Las
propiedades del acero son: Mddulo de Young E = 210 GPa; Mddulo de Poissonv = 0.3.

F=100000N

Im Im

2. DESCRIPCION DEL MODELO

Se trata de un sencillo anadlisis de una estructura de dos barras con una carga puntual. Si se realiza
un analisis lineal (se puede incluso resolver a mano con férmulas tradicionales de Elasticidad y
Resistencia de Materiales) y se visualiza la deformada, se observa que las barras sufren grandes
deformaciones. Por tanto, en esta practica se realiza el andlisis no lineal de grandes
deformaciones, y se observa que la deformada final (y las cargas en las barras) son distintas a las
del andlisis lineal ya que la rigidez de las barras varia segun avanzan los pasos de carga.
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3. RESOLUCION PASO A PASO

Preferences:

File Select List Plot PlotCtrs WorkPlane Parameters Macro MenuCtrls  Help

blzelalslel?H

ANSYS Toolbar

BRI

SAVE_DB| RESUM_DE| QUIT| POWRGRPH|

ANSVS Main Menu ®|

I\ Preferences for GUI Filteri

Preprocessor
Solution

General Postproc
TimeHist Postpro
Topological Opt
ROM Tool

Design Opt

Prob Design
Radiation Opt
Run-Time Stats
Session Editor

B Finish

[KEVWI[/PMETH] Preferences for GUI Filtering
Individual discipline(s) to show in the GUI

Electromagnetic:

Btructural
Thermal
ANSYS Fluid
FLOTRAN CFD

I~ Magnetic-Nodal
[~ Magnetic-Edge
[~ High Frequency
-

Electric

Note: if no individual disciplines are selected they will all show.

Discipline options

h-Method
p-Method Struct.
p-Method Electr.

Cancel

Blelolszlolzlslolpfelalala

)

Pick a menu item or enter an ANSYS Command (BEGIN)

Preprocessor>

mat=1 [type=t

real=1 csys=0

secn=1

> Element type > Add/Edit/Delete >Add: afiadir element tipo link180

File Select List Plot PlotCtds WorkPlane Pamameters Macro MenuCirls Help

B

ANSYS Toolbar

il

N\ Element Types

SA EJ:E‘ RESUM_DB

qurr| powrgreH|

ANSYS Main Menu J\,l

[ Preferences
Bl Preprocessor

& Element Type
B Switch Hem Type
Add DOF
B Remove DOFs
[ Elem Tech Control
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
Multi-field Set Up
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
ROM Tool
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

H® H G

Defined Element Types:

I\ Library of Element Types

Only structural element types are shown

Library of Element Types

Element type reference number

Structural Mass

Beam
Pipe
Solid
Shell
Solid-Shell

Dspar 1

spar 8
bilinear 10
actuator 11

Cancel

71| 30 finit stn 180

Help |

[ Pick 2 menu item or enter an ANSYS Command (PREPT)

mat=1 [type=1

real=1 cays=0

secn=1
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> Real Constants>Add/Edit/Delete>Add: afiadir propiedades del elemento link 180 (area de le-6

2
m°)
List Plot PlotCtrls WorkPlane Papameters Macro MenuCils Help ‘
Dl @l = 2| o=
ANSVS Toolbar =
Real Constant
sAVE_DB| REsUM_DB| QuIT| POWRGRPH| fu (e enisrgg

ANSYS Main Menu

[ Preferences

B Prepracessor
Element Type
Bl Real Constants

[ Thickness Func
Material Props
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctris
Archive Model
Coupling / Ceqn
Multi-field Set Up
Loads

Physics

Path Operations
Solution
General Postproc
TimeHist Postpro
Topolagical Opt
ROM Tool
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

Defined Real Constant Sets

M\ Real Constant Set Nuj

Element Type Reference No. 1
Real Constant Set Mo.

Cross-sectional area AREA

Added Mass (Mass/Length) ADDMAS

Apply

Concel |

Pick a menu item or enter an ANSYS Command (PREPT)

mat=1 [type=1 real=1 csys=0

secn=1

> Material Props > Material Models > Structural> Linear >Elastic > Isotropic: definir material

(E=2.1E11N/m?, v=0.3)

WorkPlane

Pagameters

Macro MenuCtrls  Help

il

ANSYS Main Menu

B Preferences
B Preprocessor
Element Type
Real Constants
B Material Props
Material Library
] Temperature Units
B Electromag Units

=]

B Convert ALPx
B Change Mat Num
Failure Criteria
] Write to File
B Read from File
Sections
Modcling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn

Physics

Path Operations
Solution

General Postproc
TimeHist Postpro
Topological Opt
ROM Tool
Design Opt

Prob Design
Radiation Opt
Run-Time Stats

Material Edit Favorite Help

Material Models Defined

@ T ol G Fevoites

Material Models Available

A\ Linear Lotropic Properties for Material Number 1

[

Linear Isotropic Material Properties for Material Number 1

n
Temperatures
B

PRXY

Add Temperature | Delete Temperature |

0K ‘ Cancel |

Graph

Help |

)

Pick a menu item or enter an ANSYS Command (PREPT)

mat=1 [type=1 real=1 csys=0

secn=1
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> Modeling >Create>Keypoints> In active CS: introducir keypoints (-1,0,0), (1,0,0),(0,1,0)

File Select List Plot PlotCtds WorkPlane Parameters Macro MenuCirls Help

bl=ala s s ¢

ANSYS Toolbar

SR

save o8| resum Dg| qQuiT| PowRGRPH|

ANSYS Main Menu 3|

Preferences =]
& Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
= Create
& Keypoints
R OnWorking Plane
2 OnLine
R OnLine w/Ratio
24 On Node
A KP between KPs
A Fill between KPs
KP at center
Hard PT on line
Hard PT on area —
Lines
Areas
Volumes
Nodes
Elements
Contact Pair
Piping Models
Circuit
Transducers
Operate
Move / Modify
Copy
Reflect
Check Geom
Delete j

[K] Create Keypoints in Active Coordinate System

NPT Keypoint number

XY.Z Location in active CS

Cancel |

shlblipbrbeERBRkERE

)

e Eisls o]l I

Pick 2 menu item or enter an ANSYS Command (PREP7) [ mat=1 [type=1 [real=1 [esys=0 [seen=1

>Modeling>Create>Lines>Straight line: crear lineas entre los keypoints 1y 3,2y 3

File Select List Plot PlotCtrls WorkPlane Papameters Macro MenuCirls Help

ST e

ANSYS Toolbar

EIERIE]

SAVE_DB| RESUM_DB| QUIT| POWRGRPH|

ANSYS Main Menu 3|

H

B Preferences =1 _F‘:‘INIE
Bl Preprocessor
Element Type
Real Constants
Material Props
Sections
B Modeling
B Create
Keypoints
o Lines
B Lines

TYPE NUM

@ pick " Unpick

Count

Maximum

Pl

2 In Active Coord
A Overlaid on Area
A Tangent to Line
2 Tan to 2 Lines
2 Normal to Line
2 Norm to 2 Lines
2 At angle to line
2 Angle to 2 Lines

Minimm

EeyF No.

% List of Items

(" Min, Max, Inc

Arcs

Splines

A Line Fillet _—
Areas m 2pply
Volumes

Czneel

Elements
[ Contact Pair

Piping Models

ruit

Transducers

perate

Mave / Madify

Coov I}

RiglellezlolekloleleaaleE@le

)

I

[TLSTR] Pick or enter end keypoints of line mat=1 [type=t real=1 coys=0 secn=1
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>Meshing>MeshAttributes>AllLines: definir las caracteristicas de la malla de las lineas (material,

real constante, tipo de elemento)

File Select List Plot PlotCtds WorkPlane Paameters Macre MenuCirls Help

Dl aa| s & 7 &=

ANSYS Toolbar

B | = )

save 08| Resum_De| quiT| powrGReH|

ANSYS Main Menu ®|

B Preferences

Bl Preprocessor
Element Type
Real Constants
Material Props
Sections

POINIS

TYPE NUM

[LATT] Assign Attributes to All Selected Lines

Modeling MAT Materiel number
Meshing

DEEEBEBE

B Mesh Attributes REAL Real constant set number
B Default Attribs

B All Keypoints TYPE Element type number

1 UNKIBD -

A Picked KPs
B

None defined hd

[~ No

A Picked Lines SECT Element section

g :\” :’Z“; Pick Orientation Keypoint(s)
icked Areas

B AllVolumes

A Picked Volumes
Volume Brick Orient
B MeshTool
Size Cntrls
B Mesher Opts
Concatenate
Mesh

Modify Mesh
Check Mesh

Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Cegn
Multi-field Set Up

BlebllbEppelReEaEREod

CAH(SNET N

Loads
Phusics j o~
Pick a menu item or enter an ANSYS Command (PREP7) [mat=1 [type=t [real=1 [csys=0 [secn=1

>Meshing>SizeCntrls>ManualSize>Lines>AllLines: especificar tamafio de los elementos de malla

de las lineas (1 elemento)

File Select List Plot PlotCtds WorkPlane Pemeters Macre MenuCiils Help

D& a2 s ¢

ANSYS Toolbar

B |

save_De| resum_De| quiT| PowrGRPH|

ANSYS Main Menu ®|

B Preferences
Bl Preprocessor

INIS

TYPE NUM

Flement Type
Real Constants
Material Props
Sections
:"":_““9 LESIZE] Element sizes on al selected lines
eshi
ek Attributes SIZE Element edge length
& MeshTool NDIV  No. of element divisions
3 Size Cntrls
SmartSize (NDIV is used only if SIZE is blank or zero)
& ManualSize KYNDIV SIZE,NDIV can be changed
Global
Areas SPACE  Spacing ratio
3 Lines

B Show more options
A Picked Lines

A Copy Divs
A Flip Bias
A Cir Size
Keypoints

Layers
Concentrat KPs

E Mesher Opts

Concatenate

Modify Mesh
Check Mesh

Clear

hecking Ctris

Numbering Ctrls

Archive Model

Coulina / Cean Il

Blel[s[slolelslolelazlalalal=ls o

)

CAHET N |

Pick a menu item or enter an ANSYS Command (PREPT) mat=1 | type=1 real=1

coy==0

secn=1
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>Meshing> Mesh>Lines: mallar las lineas

File Select List Plot PlotCtrls WorkPlane

Parameters

Macro MenuCtrls Help

D= a3 s e 7|

ANSYS Toolbar

I |

save_D8| Resum_DE| QuiT| PowRGRPH|

ANSYS Main Menu 3|

Preferences -
Bl Preprocessor

Element Type

Real Constants

Material Props

Sections

Modeling

Meshing

Mesh Attributes

DEEEE®E

Mesher Opts
Concatenate
B Mesh
2 Keypoints
A

Areas
Volumes

Volume Sweep

et Mesh From

nterface Mesh

Modify Mesh

Check Mesh

Clear

hecking Ctris =
Numbering Ctrls

Archive Model

Coupling / Ceqn

Multi-field Set Up

Loads

Physics

Path Operations

Solution

General Postoroc =l

HEEEEBE®E

Pick {" Unpick

Single {0 Box
Polygon (" circle

Loop

Count
Masimm
Minizum

Line No. =

¥ List of Items

(" Min, Max, Inc

a1l

Apply

Reset Cancel

Pick All Help

plllipekbreRriREEER

)

ALY |

[ [LMESH] Pick or enter lines to be meshed

mat=1 type=1 real=1 csys=0 secn=1

>Loads>Define Loads>Apply>Structural>Displacement>OnKeypoints: restringir los grados de
libertad de los apoyos de las barras

File Select List Plot PlotCtrls WorkPlane

Parameters

Macro MenuCtrls Help

D& a2 s ¢

ANSYS Toolbar

save_De| resum_De| quiT| PowrGRPH|

ANSYS Main Menu ®|

B Preferences
& Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
Multi-field Set Up
Loads
Analysis Type
[ Fast Sol'n Optn
B Define Loads

Settings

B Apply 7=

3 Structural
B Displacement
2 Onlines
2 On Areas

IEEEEEEEEEEE

Al
2 On Nodes
2 On Node Compon
Symmetry B.C.
Antisymm B.C.
Force/Moment
Pressure
Temperature
Inertia
P Pratnen Sartn j

T |

ELEMENTS

[DK] Apply Displacements (U,ROT) on Keypoints
Lab2 DOFs to be constrained

Apply as Constant value -

I Constant value then:

VALUE Displacement value

KEXPND Expand disp to nodes? [~ o

Cancel | Help ‘

sleblzpkEbERRRbREEo ]

)

CAH(SIEL N |

[ Pick @ menu item or enter an ANSYS Command (PREPT)

mat=1 [type=1 real=1 csys=0 secn=1
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>Loads>Define

Fy=100000N en el nodo de unién entre las barras

Loads>Apply>Structural>Force/Moment>0OnKeypoints:

OCW

aplicar una

fuerza

File Select List Plot PlotCtrls WorkPlane Parameters

Macro

MenuCtrls

Help

Di=la|6| s s el

ANSYS Toolbar

- = &

SAVE_DB| RESUM_DB| qQurT|

POWRGRPH|

ANSYS Main Menu

[ Preferences
B Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
Multi-field Set Up
B Loads
nalysis Type
Fast Sol'n Optn
& Define Loads

Settings

& Apply

= Structural

HEHEHHEHEHEEAE

Displacement
B Force/Moment

A

A On Nodes

A On Node Compon
From Reactions
From Mag Analy

Pressure
Temperatu
Inertia

= Pretnsn Sectn
Gen Plane Strain

M Othar
1l

@)

ELEMENTS

re

Direction of forcefmom

Apply as

1f Constant value then:

VALUE Force/moment value

[FK] Apply Force/Moment on Keypoints

Censtant value hd
100000

Cancel ‘ Help ‘

o Hslsls| |

Bl pekbrkklREER G

)

[ Pick a menu item or enter an ANSYS Command (PREPT)

mat=1

type=1

real=1

coys=0

secn=1

Solution>

>Solve>Current LS: analiza el modelo generado en el preprocesador

File Select List Plot PlotCtrls WorkPlane Papameters

Macro

MenuCtrls

Help

DiZlale| s | el

ANSYS Toolbar

SAVE_DB| RESUM _DB|

N\ Note

ANSYS Main Menu

B Preferences

Preprocessor

B Solution
Analysis Type
Define Loads

€Y

Solution is done!

Load Step Opts

SE Management (CMS)
B Results Tracking
o Solve

=]
B From LS Files
B3 Partial Solu
Manual Rezoning
Multi-field Set Up
ADAMS Connection
Diagnostics
B Unabridged Menu
General Postproc
TimeHist Postpro
Topological Opt
ROM Tool
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

LORD STEP HUHBER.
TIHE AT EHO OF THE LOAD STEP.
HUHBER. OF SUBSTEFS. . . . .

PRINT OUTPUT COH
DRTRBASE OUTPUT

STEP CHANGE BOUHDRRY CONDITIONS . .

GLOBALLY AGSEMBLED HATRIX . . . ... .. ...
LORD

STEFR

SOLUTION OFTIONS
PROBLEH DTHEMSTONALITY. . . . . .. . .. . .. 30
DEGREES OF FREEDNH. a7
AMALYSIS THPE

OFPTIONG

Hil
HO PRINTOUT
L OF
FOR THE

STRTIC (STERDV-STRTE]
SYHHETRIC

1
1.0000
1

ITh WRITTEH
IE LAST SUBSTER

AR

Bl pekbrkRERRRER G

)

| Pick a menu item or enter an ANSYS Command (SOLUTION)

mat=1

| type=1

real=1

cays=0

secn=1
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General Postproc>

>PlotResults>ContourPlot>Nodal Solution>Scale Factor: dibujar la deformada a escala real

Euskal Herriko
Unibertsitatea

OCW

File Select List Plot PlotCtrls WorkPlanc

Parameters

Macro

MenuCtds Help

Dl aa| s & 7 &=

ANSYS Toolbar

I\ Contour Nodal Sclution Data

save 08| Resum_De| quiT| powrGReH|

ANSYS Main Menu ®|

B Preferences
Preprocessor
Solution
B General Postproc
B Data & File Opts
B Results Summary
Read Results
Failure Criteria
& Plot Results
B Deformed Shape
& Contour Plot

Bl Element Solu

Bl Elem Table

[ Line Elem Res

Vector Plot

Plot Path Item
Concrete Plot
ThinFilm

ist Results

Query Results

[ Options for Qutp

[ Results Viewer

[ Write PGR File

Nodal Calcs

Element Table

Path Operations

Surface Operations

Load Case

Check Elem Shape

[l Write Results

ROM Operations

M Suhmadelinn =

DISPLACEMENT

Item to be contoured

& Favorites

£ Nodal Solution

&

& DOF Solution
& Stress

&8 Total Mechanical Strain

& Elastic Strain

&A Plastic Strain

& Creep Strain

& Thermal Strain

& Total Mechanical and Thermal Strain
@ Swelling strain

&) Energy

& Failure Criteria

@ Body Temperatures

Undisplaced shape key

Undisplaced shape key

Scale

Additional Options

Deformed shape only

Factor True Scale

{Auto Calculated

User Specified

)

BlelzpkrbBoRRbREEox

A SNET N

[ Pick @ menu item o enter an ANSYS Command (POSTL)

[mat=1

[type=t [real=1 I

>PlotResults>DeformedShape: dibujar la deformada

csys=0

secn=1

File Select List Plot PlotCtrls WorkPlane

Parameters

Macro

MenuCtds  Help

b= el s s ¢l

ANSYS Toolbar

SAVE_DB| RESUM_DE| QUIT| POWRGRPH|

ANSYS Main Menu 3|

Preferences
Preprocessor
Solution
General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
Bl Plot Results

B Contour Plot

B Line Elem Res

Vector Plot

Plot Path Item
Concrete Plot
ThinFilm

List Results

Query Results

] Options for Outp

B Results Viewer

] Write PGR File

Nodal Caks

Element Table

Path Operations

Surface Operations

Load Case

Check Elem Shape

] Write Results

ROM Operations

M Suhmadelinn =

SUB =1
TIME=1
K =67

/\| Plot Deformed

[PLDISP] Plot Deformed Shape

KUND Ttems to be plotted

¢ Def shape oniy
@& Def + undeformed
£ Def + undef edge

Help ‘

)

Bl PRrbPERERERER

@ dislsle] 1o

[ Pick @ menu item o enter an ANSYS Command (POSTL)

mat=1

[type=t real=1

csys=0

secn=1

12



‘eman ta zabel zazy

>

Universidad
del Pais Vasco

Euskal Herriko
Unibertsitatea

QLW

13



‘eman ta zabel zazy

Universidad ~ Euskal Herriko V] B 1 \A ﬁ{
del Pais Vasco  Unibertsitatea v

>ElementTable> Define Table>Add: Definir tabla de resultados (SMISC1, fuerza axial en el
elemento link180)

File Select List Plot PlotCtrls WorkPlane Papameters Macro MenuCils Help ‘

] o] i g ] s 2| | &)

ANSYS Toolbar - &
Element Table Data =

save_D| Resum_pB| qurT| powrskeH| A\ Element Table Da [ j
Cunrently Defined Data and Status:

ANSYS Main Menu é ‘

Label Item  Comp Time Stamp  Status
[ Preferences E
Preprocessor

Solution

General Postproc

[ Data & File Opts

M\ Define Additional Element Table Items

B Results Summary [AVPRIN] Eff NU for EQV strain
'F‘;f:r:z'_"t':h [ETABLE] Define Additional Element Table Items
Plot Results Lab  Userlabel for item
LQTER‘?;":':M ftem, Comp Results data item Strain-thermal
2 Upﬁroym e Strain-plastic NMISC,
‘ Strain-creep Ls,
=] Results Viewer Strain-other LEPEL,
[ Write PGR File Contact LEPTH, h
Nodal Calcs Optimization

a %ement Table SMISC, 1]

(For "By sequence num’, enter sequence

no. in Selection box. See Table 4.30¢-3

in Elements Manual for seq. numbers.}

Apply Cancel Help

Erase Table
Path Operations
Surface Operations
Load Case
M Chark Flam Shana

| Pick a menu item or enter an ANSYS Command (POSTI) mat=1 [type=1 real=1 cays=0 secn=1

>PlotResults>ContourPlot>Line Elem Res: dibujar tabla de resultados (SMISC1, fuerza axial en el
elemento link180)

File Select List Plot PlotCtds WorkPlane Parameters Macro MenuCirls Help ‘

Di=lale| s s el | & &

ANSYS Toolbar

SAVE_DB| RESUM_DE| QUIT| POWRGRPH|

[ Options for Qutp
[ Results Viewer

[ Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations
Load Case

Check Elem Shape
5 Write Results
ROM Operations
M Suhmadelinn

6]
=]
=]
ANSYS Main Menu 3| 1x] @
[ Preferences =
Preprocesser L)
Solution
B General Postproc =1
5 Data & File Opts ! ) [PLLS] Plot Line-Element Result @[]
B Results Summary e Labl Elem table item at node
Read Results &%
Failure Criteria 2% Lab) Elem table item at node J ML~
8 Flot Results S Fact Optional scale factor g
[ Deformed Shape o @
B Contour Plot KUND  Hemsto be plotted on
B3 Nodal Solu 5
@ Undeformed shape
(] Element Solu p
gﬂem Table y ¢ Deformed shape =l
Vector Plot
Plot Path Item
Concrete Plot Q
hinFilm Cancel =
List Results
Query Results =l Al
Ka
=
=
]
|
g
-

)

[ Pick a menu item or enter an ANSYS Command (POSTL) mat=1 [type=t real=1 coys=0 secn=1
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Processor>

>AnalysisType>Sol ’nControls: definir las opciones del andlisis (grandes desplazamientos, tiempo
de analisis 1 en 10 pasos, reportar todas las soluciones para los 10 pasos del analisis)

File Select List Plot PlotCtrls WorkPlane Parameters Macre MenuCtrls  Help ‘

D= a3 sz ¢ & =1 &

ANSYS Toolbar ®|
SAVE_DB| RESUM_DB| QUIT| POWRGRPH| j
ANSYS Main Menu @ || /\ Solution Control - &
B Preferences j "LINE sTR Ea @
P
reprocessor 5 Basic } Transient | Sol'n Options| Nonlinear | Advanced N |
H Solution &| 2
5 Analysis Type
New Analysis - Analysis Options WWiite Irems to Results File & |[p=]
Large Displacement Static | & All solution items & | g
Define Loads I~ Calculate prestress effects " Basic quantities
Load Step Opts. M
SE Management (CMS) " User selected
B Results Tracking Time Control Y

Solve

Manual Rezoning
Multi-field Set Up
ADAMS Connection
Diagnestics
Unabridged Menu
General Postproc
imeHist Postpro
Topological Opt

Time at end of loadstep

Automatic time stepping

@& Number of substeps

" Time increment

Number of substeps

Frequency:

Write every substep |

whereN = |1

ROM Tool Max no. of sub:

Design Opt Min no. of substeps
Prob Design

plelolslzlolpllolealalala

Radiation Opt

Run-Time Stats

& Session Editor

& Finish

4 »

« 27 2
[ Pick a menu item or enter an ANSYS Command (SOLUTION) [ mat=1 [type=1 [real=1 ['esys=0 [secn=1 I

>Solve>Current LS: analiza el modelo generado en el preprocesador

File Select List Plot PlotCtrds WorkPlane Parameters Macro MenuCirls Help ‘

EBE@QEE E P\ /STATUS Command 0 =
ANSYS Toolbar [eEile. | @
—1
=1

SAVE,DB\ RESUMiDBl A\ Note

ANSYS Main Menu — v
W @ Solution is done! lJ =
Preprocessor @ -
= Solution

Analysis Type
Define Loads
Load Step Opts
SE Management (CMS)
B Results Tracking

TR TEP TREER T 8| %
HUHBER. OF SUSTEPS. . . . B

HARIHI HOKBER OF CORILIERTUA ITERAT
& Solve STEP CHANGE BOUNDARY CONDITIONS . .
=] TERHINATE HMALYSIS IF KOT COMMERGED
COMUERGENCE CONTROLS, . .
B From LS Fies PRINT OUTPUT CONTROLS
E3 Partial Solu CONTR

Manual Rezoning

Multi-field Set Up

ADAMS Connection
Diagnestics

Unabridged Menu

General Postproc

TimeHist Postpro

Topological Opt

ROM Tool

Design Opt

Prob Design

Radiation Opt

Run-Time Stats

B Session Editor

B Finish

DRTRBASE OUTPUT 0L
ITEH FREQUENCY  COHPOHENT
ILL ALL

Blel=[[zlelzklolefalalala

)

| Pick a menu item or enter an ANSYS Command (SOLUTION) mat=1 [type=1 real=1 csys=0 secn=1
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General Postproc>

>PlotResults>DeformedShape: dibujar la deformada

File Select List Plot PlotCtds WorkPlane Paameters Macre MenuCirls Help ‘

Dl a o s & 7| & = & @

ANSYS Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH|

ANSYS Main Menu 3|

B Preferences

Preprocessor

Solution

B General Postproc
[ Data & File Opts
B Results Summary
Read Results

e sbls| |

Failure Criteria [PLDISP] Plot Deformed Shape
Bl Plot Results KUND Itemsto be plotted
B Contour Plot " Def shape only!
[ Nedal Solu
-
& Element Solu Def + undsformed
[ Elem Table  Def + undef edge

B Line Hem Res
Vector Plot
Plot Path Item N
Concrete Plot - - Hep |
ThinFilm
List Results
Query Results
& Options for Outp
B Results Viewer
B Write PGR File
Nodal Cales
Element Table
Path Operations
Surface Operations
Load Case
Check Elem Shape
Write Results
ROM Operations
M Swhmadalinn j

pllllkEkpkkbEelasEo

)

| Pick @ menu item or enter an ANSYS Command (POSTL) [ mat=1 [type=1 [ real=1 ['esys=0 [seen=1 |

>ElementTable> Define Table>Update: Actualizar tabla de resultados (SMISC1, fuerza axial en el
elemento link180)

File Select List Plot PlotCtrls WorkPlane Papameters Macro MenuCirls Help
ed | Z|

4
] /\ Element Table Data

Currently Defined Data and Status:

S Main Menu

Label Ttem  Comp TimeStamp  Status

B Preferences -
Preprocessor
Solution
B General Postproc
B Data & File Opts
B Results Summary
Read Results
Failure Criteria
Plot Results
List Results
Query Results
Options for Outp
Results Viewer
Write PGR File
Nodal Caks
Element Table

a

Plot Elem Table
List Elem Table
Abs Value Option
Sum of Each Item
Add Ttems
Multiply
Find Maximum
Find Minimum
Exponentiate
Cross Product
Dot Product
Erase Table

Path Operations

Surface Operations

Update

Load Case
M Chack Flam Shane j
‘ o
| Pick a menu item or enter an ANSYS Command (POST) mat=1 [type=1 real=1 csys=0 secn=1
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>PlotResults>ContourPlot>Line Elem Res: dibujar tabla de resultados (SMISC1, fuerza axial en el
elemento link180)

File Select List Plot PlotCtds WorkPlane Paameters Macre MenuCirls Help

Dl a o s & 7| & = & @

ANSYS Toolbar

save 08| Resum_De| quiT| powrGReH|

ANSYS Main Menu

B Preferences
Preprocessor
Solution
5 General Postproc
B Data & File Opts
B Results Summary
Read Results
Failure Criteria
= éb;:::’"':d Shape [PLLS] Plot Line-Element Result
H Contour Plot Labl Elem table item at node 1
B Nodal Solu
[ Element Solu
B Elem Table Fact Optional scale factor

CAH LY

LabJ Elem table item at node J

Vector Plot KUND Ttems to be plotted on

Flot Path Item & Undeformed shape

Concrete Plot

ThinFilm ¢ Deformed shape
List Results
Query Results
[ Options for Qutp
[ Results Viewer Cancel
[ Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations
Load Case
Check Elem Shape
[l Write Results
ROM Operations
M Suhmadelinn

BlellzokEbBRREbREEo

)

[ Pick @ menu item o enter an ANSYS Command (POSTL) mat=1 [type=t real=1 coys=0 secn=1
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4. RESOLUCION EN APDL

[ Kok Kok ook ok Kok ok ok A icic gtpUCtUrg % % % %k ok kk ok x

/COM,
/COM,Preferences for GUI filtering have been set to display:
/COM, Structural

| % 3k >k 3k ok 3k >k 3k 3k 5k 3k %k %k >k 5k >k 3k >k 5k >k >k %k %k 3k >k 5k >k ok %k %k 3k %k 3k >k 3k %k %k %k *k %k *k >k k

| %k 3k ok ok 5k ok ok 5k ok ok %k 5k ok %k ok 3k ok 5k 5k ok 5k 5k ok ok 5k ok ok ok ok >k 5k ok %k k ok *k kok ok ok kok ok

/PREP7

ET,1,LINK180

R,1,1e-6,
!**************deﬁnirmaterial***************
MPTEMPI"I"I’

MPTEMP,1,0

MPDATA,EX,1,,2.1E11

MPDATA,PRXY,1,,0.3

|**************deﬂnirgeometn’a***************

K,1,-1,0,0,

K,2,1,0,0,
K,3,0,1,0,

LSTR, 1, 3
LSTR, 2, 3

!**************ma”argeometrl’a***************

LESIZE,ALL, ,,1,,1,,,1,
LMESH,ALL

Pr&xkHAA kxR A X * definir condiciones de contorno y carga ™ *#** ¥ kokxkokk
DKlll 7 IOlALLI 2222

DKIZI ' IOlALLI 2222

FK,3,FY,100000

FINISH

[ ko ko ok ok ok ok ok ko ok ok ook ok ok ok ok ok ok ok sk K ok K o ok
[ ok ok ok ko ook Rk ok DROCESADQ R * % % % % o s ko k ko

[ ko koo ok ok ok ok ko ok ok ook ok o koK ok ok ok ok ook Kk ook K o o
/SOL

[ ok ok kK ok SRk ok g [y @ K R KR R Kk sk Kk ok
/STATUS,SOLU

SOLVE

FINISH

| % 3k >k 3k %k 5k >k 5k 3k 5k 3k %k k ok 5k ok 5k >k ok >k %k %k %k 3k >k 5k >k ok 3k %k 3k %k 3k >k 5k %k %k %k *k %k *k >k k

%% %k Kok ok ok ok ok k ok k DO STPROCESAD QR * * % %k sk sk sk ok ok

[ 3% 3k ke ok ok ke ok ok ke oK ok sk ok ok sk ok ok sk ok ok ok ok ok ok o oK ok o oK ok sk oK ok sk ok ok sk ok ok ok ok ok ok

/POST1
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|**************dibujar deformada®** ** % x ks ok kk ok

PLDISP,1

Prsssxkkkxksckxkx dibyiar deformada a escala real**# skt xsknokk
/DSCALE,ALL,1.0

PLDISP,1

AVPRIN,O, ,

Prkkkskkxkxkxkx dibiar cargas en las barrag® %% xkxkxskxkxkxk
ETABLE, ,SMISC, 1

PLLS,SMIS1,SMIS1,1,0

FINISH

| %k 3k ok %k 5k ok ok 5k ok ok %k 3k ok %k ok 3k ok 5k ok ok 5k 5k ok ok 5k ok ok ok ok >k 5k ok %k k ok ok kok ok ok kok ok

| % 3k 3k 3k 3k ok >k 5k ok ok >k %k ok %k 5k ok 5k >k ok >k %k k %k 5k >k 5k >k %k >k %k 3k %k 5k >k 5k >k *k %k * %k *k >k *k

/SOL
I****aspecificar el nUmero de pasos del andlisis****
ANTYPE,O
NLGEOM,1
NSUBST,10,0,0
OUTRES,ERASE
OUTRES,ALL,ALL
AUTOQOTS,0

TIME,1
[***Xragolver****
/STATUS,SOLU
SOLVE

FINISH

| %k 3k 2k ok 5k ok ok 5k ok ok 5k ok ok %k ok 3k >k 5k ok ok 5k 5k ok k 5k ok >k 5k ok >k %k ok Kk k 5k %k %k %k k Kk kok ok

| %k 3k 2k ok 5k ok ok 5k ok ok 5k ok ok %k ok 3k >k 5k ok ok 5k 5k ok k 5k ok >k 5k ok >k 5k ok %k sk %k %k %k %k k Kk k ok ok

/POST1

|**************dibujar deformada***************

PLDISP,1

Prskkskskkxkxkxkx dibiar cargas en las barrag® %% xkxkxskxkxkxk
ETABLE,REFL

PLLS,SMIS1,SMIS1,1,0

NOTA: Todas las imdgenes de este documento son propias
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