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Command line for truss forces, example in the class
F,1,FY,-1.0

MLV e L |8 VY uu] petin J R L RN

Main Menu BE PRRSOL Command x

1 General PostprclE"e

& Data & File Of PRINT REACTION SOLUTIONS PER NODE
B Results Sump === POST1 TOTAL REACTION SOLUTION LISTING wwwssw

® Re_ad ReSI:llts LOAD STEP- 4 SUBSTER- 1
F] Fallure crlteri THE FOLLOWING X.¥.Z SOLUTIONE ARE IN THE GLOBAL COORDIMATE SYSTEHM
5] P_Iot Results NODE = ey oz
e List Re,‘”u“s § —323}13 18888 0.08008
=2 DetaIIEd su TOTAL UALUES
S Iteration Si VALUE  @.0080 180868 @ pRan

= Percent Er|

@ Sorted List

= Nodal Soluj

= Element Sd

B Superelem DOF

B SpotWeld Solution
=IReaction Sol

@ First, we compute reaction forces by adding up forces from individual elements
that contribute to reaction forces:

Ri=fi'+ [{* =0+0.5715 = 05715 (397a)
Ri=f"+/"=0+ = —0.5714 (397b)
Ry = fi' 4 = 0.4285 + = 0.9999 (397¢)
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Nodal displacements
PRINTU NODAL SOLUTION PER NODE
*%x%% pOST1 NODAL DEGREE OF FREEDOM LISTING *****

LOAD STEP= 1 SUBSTEP= 1
TIME= 1.0000 LOAD CASE= 0

THE FOLLOWING DEGREE OF FREEDOM RESULTS ARE IN THE GLOBAL
COORDINATE SYSTEM

NODE  UX uy uz Usum

1-0.42641E-004-0.30124E-003 0.0000__0.30424E-003

2 0.0000 -0.12000E-003 o.oooo é kO Q R
3 0.0000 0.0000 0.0000 0.0000 o

MAXIMUM ABSOLUTE VALUES d\ 2 \ O F
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3 0.0000 0.0000 0.0000 0.0000~——m - H o — T o \VV T

MAXIMUM ABSOLUTE VALUES
NODE 1 1 0 1
VALUE -0.42641E-004-0.30124E-003 0.0000 0.30424E-003

i\

O 7

R O

dofs. As mentioned
ist put zero for

@ Numbers encircled in the computation of essential BC force are displacements corresponding tc
before, in reality we do not consider them in computation of this force, but in hand calculation
those values
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Element forces

Main Menu (
1 General Postproc
= Data & File Opts
B Results Summary Item to be listed
@ Read Results

» |

B List Element Solution

@ Total Mechanical and Thermal Strain

@ Failure Criteria @ Swelling strain

@ Plot Results @ Energy

= List Results @ Error Estimation
8 Detailed Summary @ Failure Criteria
B Iteration Summry @ Structural Forces
&= Percent Error @ Structural Moments
@ Sorted Listing @ All Available force items
&= Nodal Solution = Geometry
=]Element Solution| o Line Element Results
& Superelem DOF “JElement Results
= SpotWeld Solution @ Body Temperatures
& Reaction Solu @ Miscellaneous Items

B Nodal Loads
B Elem Table Data
@ Vector Data
= Path Items
@ Linearized Strs
@ Query Results
&= Options for Outp

PRINT ELEM ELEMENT SOLUTION PER ELEMENT

Fxkkx POST1 ELEMENT SOLUTION LISTING *#****

LOAD STEP 1 SUBSTEP= 1
TIME= 1.0000 LOAD CASE= 0

N =__3 2MAT= 1 XCYCZC= 0.000 0.2000 0.000 AREA= 10.000
FORCE=0.42857 __$TRESS=0.42857E-01 EPEL= 0.42857E-04
TEMP= 0.00 0.00 EPTH= 0.0000

EL= 2NODES= 2 1MAT= 1 XCYC,ZC=0.8000 -0.6000 0.000 AREA= 10.000
FORCE=-0.71429  STRESS=-0.71429E-01 EPEL=-0.71429E-04
TEMP= 0.00 0.00 EPTH= 0.0000
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EL= 2NODES= 2 1MAT= 1 XCYCZC=0.8000 -0.6000 0.000 AREA= 10.000 LINK180

FORCE=-0.71429, STRESS=-0.71429E-01 EPEL=-0.71429E-04

TEMP= 0.00 0.00 EPTH= 0.0000

EL= 3NODES= 1 3MAT= 1 XCYCZC=0.8000 0.8000 0.000 AREA= 10.000 LINK180

FORCE=0.80812  STRESS= 0.80812E-01 EPEL= 0.80812E-04

Truss Example: Axial force and element local forces

>‘ = Uy =0
t A
> - L 0.
1.6 ] 3.2980
16 A 4 ‘ U 02123
i s O e
324 /456
TEMP=_0.00 0.00 EPTH= 0.0000
2D example
2nd problem (;
2D elasticity
P <
9
g, -0 : 2 Y

Since it's axisymmetric we can model it as a 2D domain

oD C&\W

oo /\ZA& .
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Problems with 2D / 3D elements:

We create the geometry and apply BC (supports, loads), ... on

geometry not on element nodes

Define the element

1Preferences
1 Preprocessor
2 Element Type
=]JAdd/Edit/Delete|
B Switch Elem Type
= Add DOF
= Remove DOFs
= Elem Tech Control
= Real Constants
= Material Props
= Sections
= Modeling
= Meshing
= Checking Ctrls

ﬂ Library of Element Types

Defined Element Types:

Library of Element Types Structural Mass A | |Cuad 4 node 182

Link

iPreferences
| Preprocessor
e Element Type
=]JAdd/Edit/Delete
& Switch Elem Type
= Add DOF
= Remove DOFs
= Elem Tech Control
@ Real Constants
@ Material Props
@ Sections
@ Modeling
= Meshing
@ Checking Ctrls
& Numbering Ctris
& Archive Model
= Coupling / Ceqn
= Loads
= Path Operations
1 Solution

B ranE183 €

Options for PLANE183, Element Type Ref. No. 1

Element shape K1 | Quadrilateral
Element behavior K3
Element formulation K6

(NOTE: Moced formulation is not valid with plane stress Plane
Genr plane strn

oK

Add...

Defined Element Types:
pe 1 PLANE183

Cancel Help

Beam Brick 8 node
Pipe 20node 1
concret 63
Shell
Solid-Shell bt 8 node 183
Element type reference number
oK Apply Cancel Help

Delete |



Create the geometry (in 2D, 3D create keypoints (0D), lines (1D), areas (2D), and volumes (3D) geometry objects and then mesh it (create elements and
nodes)
ment Type
al Constants
terial Props
stions
de"ng [RECTNG] Create Rectangle by Dimensions
create
" Keypoints ¥1,¥2 Y-coordinates
@ Lines
e Areas

@ Arbitrary

e Rectangle

# By 2 Corners

A By Centr & Cornr

B Create Rectangle by Dimensions

X-coordinates

ﬁ Create Rectangle by Dimensions

[RECTMG] Create Rectangle by Dimensions

X1,%2 X-coordinates

¥1,¥2 ¥-coordinates

Cancel

In PItCntrs -> Numbering

File Select List Plot PlotCtris WorkPlane Parameters Macro MepuCtris Help ik
D=3 s e v = -| B @ @
Toolbar

®

SAVE_DB| RESUM_DB| QUIT | POWRGRPH

ﬁ Plat Numbering Controls

Main Menu @ [/PNUM] Plot Mumbering Centrels

KP Keypoint numbers v On

rences
ocessor LINE Line numbers w On
ment TypE AREA Area numbers v 10

il Constants

- VOLU Volume numbers off
terial Props
:tions NODE MNode numbers Off
deling Elem / Attrib numbering Mo numbering -
-reate TABN Table Names Off
o .
E_E‘ypOIHTS SVAL Mumeric contour values Off
@ Lines
a Areas DOMA Domain numbers off
= Arbitrary [/NUM] Numbering shown with Colors & mumbers .
3]
Remangle [/REPLOT] Replot upon OK/Apply? Replot -
A By 2 Corners
A By Centr & Cornr oK Appl Cance Help
=-]By Dimensions -
m Cirela

We end up with 8 rather than 6 keypoints

LIST ALL SELECTED KEYPOINTS. DSYS= O

NO. X,Y,Z LOCATION THXY, THYZ,THZX ANGLES

1 0.000000 0.000000 0.000000 0.0000 0.0000 0.0000
2 10.00000 0.000000 0.000000 0.0000 0.0000 0.0000
3 10.00000 1.000000 0.000000 0.0000 0.0000 0.0000
4 0.000000 1.000000 0.000000 0.0000 0.0000 0.0000
5 0.000000 1.000000 0.000000 0.0000 0.0000 0.0000
6 10.00000 1.000000 0.000000 0.0000 0.0000 0.0000

FEM Page 5



7 10.00000 1.500000 0.000000 0.0000 0.0000 0.0000
8 0.000000 1.500000 0.000000 0.0000 0.0000 0.0000

| am going to merge coinciding keypoints

’references
2
reprocessor BB Merge Coincident or Equivalently Defined items
@ Element Type
® Real Constants [NUMMRG] Merge Coincident or Equivalently Defined Items
@ Materia| Props Label Type of item to be merge Keypoints
@ Sections TOLER Range of coincidence
@ Modeling GTOLER Solid model tolerance
= Meshing ACTION Merge items or select?
@ Checking Ctris ) & Merge items
& Numbering Ctris Select w/o merge

=] g ! SWITCH Retain lowest/highest?
2 Compress Numbers
= Set Start Number

B Reset Start Num

= Start Num Status

8 Add Num Offset

LOWest number

LIST ALL SELECTED KEYPOINTS. DSYS= O

NO. X,Y,Z LOCATION THXY,THYZ,THZX ANGLES

1 0.000000 0.000000 0.000000 0.0000 0.0000 0.0000
2 10.00000 0.000000 0.000000 0.0000 0.0000 0.0000
3 10.00000 1.000000 0.000000 0.0000 0.0000 0.0000
4 0.000000 1.000000 0.000000 0.0000 0.0000 0.0000
7 10.00000 1.500000 0.000000 0.0000 0.0000 0.0000
8 0.000000 1.500000 0.000000 0.0000 0.0000 0.0000

Breaking the top line into 3 segments so that we can apply the pressure on the left one

ledue
perate
Extrude B8 Divide Line into N Lines
'Extend Line [LDIV] Divide Line into N Lines
Booleans NL1 Line to be divided 7
@ Intersect NDIV No. of lines to create |
= Add
= Subtract
2 Divide
AVolume by Area
AVolu by WrkPlane
A Area by Volume
A Area by Area
A Area by Line
A Area by WrkPlane
A Line by Volume
ALine by Area
A Line by Line
A Line by WrkPlane
ALine into 2 Ln's

KEEP Existing line will Be modified

|

k|

h?

e
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Main Menu

B Preferences
& Preprocessor

@ Element Type
@ Real Constants
@ Material Props
@ Sections
= Modeling
@ Meshing
@ Checking Ctrls
& Numbering Ctris
@ Archive Model
@ Coupling / Ceqn
& Loads

= Analysis Type

& Define Loads

= Settings
= Apply
& Structural
& Displacement
A 0n Areas
2 0n Keypoints

All surfaces (here lines) are by default traction free (no load), so we only need to apply load on line 9

We are applying the pressure of 2:

(v

{\

[~

A
Oy |

Main Menu

= Preferences
e Preprocessor
@ Element Type
@ Real Constants
@ Material Props
@ Sections
= Modeling
= Meshing
@ Checking Ctris
@ Numbering Ctris
@ Archive Model
@ Coupling / Cegn
e Loads
@ Analysis Type
e Define Loads
® Settings
e Apply
e Structural
@ Displacement
@ Force/Moment
e Pressure

2A0n Areas
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B8 Aoply PRES on lines

[SFL] Apply PRES on lines as a Constant value

If Constant value then:

VALUE Load PRES value

If Constant value then:

Optional PRES values at end ) of line

(leave blank for uniform PRES )

. Value

oK Apply Cancel Help

Main Menu

= Preferences
& Preprocessor
@ Element Type
@ Real Constants
= Material Props
= Sections
= Modeling
& Meshing
2 Mesh Attributes
& Default Attribs
& All Keypoints
A Picked KPs
& All Lines
A Picked Lines
&= All Areas
& All Volumes
A Picked Volumes
@ Volume Brick Orient
& MeshTool
® Size Cntrls

Choose material 2 (E2) for top layer

= Preferences -
e Preprocessor
& Element Type

Assign Attributes to Picked Areas

& Real Constants h Material number

@ Material Props REAL Real constant set number Nome defined
se':tlo_ns TYPE Element type number | PLANE1S:

@ Modeling

B MEShing ESYS Element coordinate sys

e Mesh Attributes
= Default Attribs
= All Keypoints
A Picked KPs
= All Lines
# Picked Lines
= All Areas

AP icked Areas

= All Volumes

LIST ALL SELECTED AREAS.

NUMBER LOOP LINES AREA  ELEM SIZE #NODES

11 1 2 3 4 N/A 0.000 0 0 1 o0
21 3 6 7 5 N/A 0.000 0 0 2 O
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None defined

#ELEM MAT REAL TYP ESYS SECN
1 0 O
1 0 O



All is left is meshing the domain
]

File Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

D&\ @ 8 & ¢ =
Toolbar
SAVE_DB| RESUM_DB | QUIT | POWRGRPH

Main Menu

B Preferences
& Preprocessor
= Element Type
= Real Constants
= Material Props
= Sections
@ Modeling
& Meshing
= Mesh Attributes
C]MeshTool
@ Size Cntrls
= Mesher Opts
@ Concatenate
= Mesh
=@ Modify Mesh
@ Check Mesh
@ Clear
& Checking Ctrls
& Numbering Ctris
@ Archive Model
& Coupling / Cegn
@ Loads
@ Path Operations
@ Solution

Press mesh
Select all

Solving it

©Bro MEeuLIns nep

Jd) Solution is done!

Close

Main Menu E

= Preferences

@ Preprocessor

=] 1 PROBELEM DIHEMSIOMALITY. . . . . . . . . . . . .
S Ananrsis Tyl DLCREES oF)
= Analvsis Tyrg AMALYSIS TYPE . . . . . . « & & 2« = « « = = = =

na_ YSIS y‘ GLOBALLY ASSEMBLED WMATRIX . . . . . . . . . . .

= Define Load:

LoAD STEPF oOPTI
@load Step QG | o oo wummE

MBER

=) TIME AT END OF THE LOAD STEP. . [ [ [ [ [ [ [
SE Managen (S5 8T P 0 SErEps 1000 STEF - s

= Results Tra¢ STEP_CHANGE BOUMDARY CONDITIONS . . . 0 0 [ . .

PRINT OUTPUT CONTROLE . . . . . . . . « « « . .
a8 So]ve DATABASE OUTPUT CONTROLE. . . . . . . . . . . .
=]
B From LS |
& Manual Rez¢
= ADAMS Con
@ Diagnostics
B Unabridged Menu

m Manaral Pactnrac
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SEO0OLUTION OPTIONS

AXISYMHETRIC

STATIC (STEADY-STATE)

SYMHETRIC
ONS

1
1.8888
1
DEFAULT
NO PRINTOUT
ALL DATA WRITTEM
FOR THE LAST SUBSTEP

Ansys

2021 R2

STUDENT

MeshToo!
Element Atributes

| | Global | Se
W Smast Size

< 4 v
Fine 5 Daise
Size Contials:
Global Set Clear
Areas Set Clear
Lines Set Cleai

Copy Flip
Layer Set Clear
Keypts Set Clear
Mesh fres -
Shape: Tn * Duad
= Free Mapped
Mesh Clear
Refire &t |Elements -
Refine
Clase Help



irreierenves
1 Preprocessor
1 Solution
1 General Postproc
B Data & File Opts
B Results Summary
& Read Results
@ Failure Criteria
& Plot Results
LlDeformed Shapel
@ Contour Plot
@ Vector Plot
@ Plot Path Item

Dz e o s e H
Toolbar

SAVE_DB| RESUM_DB| QuIT

Main Menu

= Preferences
@ Preprocessor
@ Solution
& General Postproc
= Data & File Opts
B Results Summary
@ Read Results
@ Failure Criteria
& Plot Results
= Deformed Shape
& Contour Plot
)
B Element Solu
= Elem Table
= Line Elem Res
@ Vector Plot
@ Plot Path Item
@ Concrete Plot
@ ThinFilm
@ List Results

o Musarm: Dasulés

E Plot Deformed Shape

[PLDISP] Plot Deformed Shape
KUND Items to be plotted

Contour Nodal Solution Data

Item to be contoured

s Favorites
# Nodal Solution
# DOF Solution
@ X-Component of displacement
@ Y-Component of displacement
o
@ Stress
# Total Mechanical Strain
@ Elastic Strain
@ Plastic Strain
s Creep Strain
& Thermal Strain

Undisplaced shape key
Undisplaced shape key \Deformed shape only
Scale Factor

Additional Options

0K Apply

ok | Apply

Auto Calculated ~||552.433

Cancel

Def shape only
i« Def + undeformed

Def + undef edge

Cancel | Help

Help

D e e e e =
Toolbar
SAVE_DB| RESUM_DB| QUIT | POV

Main Menu

& Preferences
@ Preprocessor
@ Solution
= General Postproc
&= Data & File Opts
& Results Summary
@ Read Results
@ Failure Criteria
e Plot Results
B Deformed Shape
& Contour Plot
= Nodal Solu
B
= Elem Table
B Line Elem Res
@ Vector Plot
@ Plot Path Item
@ Concrete Plot
@ ThinFilm

@ | iet Raculte

@

H Contour Element Solution Data

Item to be contoured

@ Favorites
o Element Solution
& Stress
@ X-Component of stress
@ Y-Component of stress
@ Z-Component of stress
@ XY Shear stress
@ YZ Shear stress
@ XZ Shear stress
@
@ 2nd Principal stress
@ 3rd Principal stress

Undisplaced shape key

Undisplaced shape key |Deformed shape only
Scale Factor

Additional Options

0K Apply

Auto Calculated ~||552.433429451

Cancel
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1. How to plot it on undeformed geometry

@ YZ Shear stress
@ XZ Shear stress

L 415t Principal stress
@ 2nd Principal stress
@ 3rd Principal stress

Undisplaced shape key

Undisplaced shape key |Deformed shape only
Scale Factor Off ~||1e-30

Additional Options

oK Apply Cancel

)

Help

2. How to make the plot only for certain materials

Select elements corresponding to material 1
Select List Plot PlotCtrls WorkPlane Parameters Macro MenuCtrls Help

zuo e eeH
bar
VE_DB| RESUM_DB| QUIT | POWRGRPH

in Menu

references
reprocessor
olution
ieneral Postproc
iData & File Opts
1 Results Summary
1 Read Results
1 Failure Criteria
1 Plot Results
B Deformed Shape
e Contour Plot
= Nodal Solu
=]
= Elem Table
B Line Elem Res
= Vector Plot
= Plot Path Item
= Concrete Plot
@ ThinFilm

Plot -> Replot

ﬁ Select Entities

Elements '

By Attributes =

STUDENT * Material num
Elem type num

1

Real set num
Elem CS num
Section ID num
Layer num

Min Max.Inc

1

* From Full
Reselect
Also Select
Unselect
Sele All Invert
Sele None| Sele Belo
0K Apply
Plot Replot

o [T
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y menu (piate
PlotCtrls WorkPlane Parameters Macro MenuCtris Help

Pan Zoom Rotate

View Settings :
= Numbering
Symbols
Style 4 Hidden Line Options

Size and Shape

Font Controls Edge Options

Window Controls

Erase Options g Contous | Uniform Contours .|

; Graphs Non-uniform Contours
Animate ’
y 5 Colors »  Contour Style
°  Annotation ’ .
2 Contour Labeling
. . Light Source
Device Options ...
: Translucency ’
Redirect Plots ’ .
Texturing ’

Hard Copy 4
Rarknaraind ’
Min and max for bottom layer

. How to specify the range of contour plot
B Uniform Contours
[/CONT] Uniform Contours
WHN  Window number
NCONT Number of contaurs 20
Contour intervals

* Auto calculated

Freeze previous
er specified

User specified intervals

VMIN Min contour value -9
VMAX Max contour value

VINC Contour value incr

[/REPLOT] Replet Upen OK/Apply? Replot -

0K Apply Cancel Help
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