NONLINEAR MECHANICS OF STRUCTURES
EXERCISE 3
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Fig. 1 Lee’s Frame Buckling Problem Fig. 2 Shallow, cylindrical roof under a point load

The goal of this exercise is to conduct the nonlinear analyses of two well
known benchmark tests which exhibit snap-through behavior. In the first part
Lee’s Frame Buckling Problem is analyzed. In the second part — the behavior of
a shallow, cylindrical roof under a point load is assessed.

Units: mm, N, MPa
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& '3@3' Options ~

IENEEEE:
Defaults Transforms Wiewport Display Crientation Misc. Web | Model Tree
: | Filer| Group~ Viewport~ Viewing~ Display~ Preferences- Tools~ Insight Control- Help~ Utilities
Mew. .. Ctrl4n —
RHS Window
Open... Ctrl+0 a —

Open Recent... Ctrl+R

MNew Model Preference ]

Template Database Name

Model Preference for:
D:\MSC. Software \Patran/template.db

Ex_1.db
Utilities 5 [ Change Template ... —Tolerance
[ Based on Model
+ | Modify Preferences... ) Default
+ | Set Working Directory to Database Location
Session » Global Model Tolerance:
Laok in: | D:\ZMMiIK_lab\Ex_3 Q0 0O R B(E 0.005
5 MName Size Type
& My Computer Analysis Code:
Quit Crl+Q &, ansys

MSC.Mastran ~

Analysis Type:

- Desktop

Create a new database:
Documents

a. File /New...

b. Enter Ex_3a.db as
the File name

c. Click OK

d. Select Default

e. Click OK

4

File name: Ex_3.db b

Files of type: | Database Files (*.db)
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Defaults Transforms Viewport Display QOrientation Misc. Web | Model Tree

Home Geometry Properties Loads/BCs Meshing Analysis Results

& 9 Options ~

Select|| Select | Select | Select Select Select | Select Select Lol 1 Show  Edit  Verify Renumber Delete Assocate Disassodate
A oxyz b colids | Coordinates | Planes | Vectors | P-Shapes Transform Geometry Actions

ArcCenter C

] Ex_3.db - default_viewport - default_group - Entity 22 \

- 2

"RHS Window

e Extract
17 mtepoate Point2 Point3 Point4 Geometry |
X Intersect

s

J& | Pierce Object:
Project

a. Change Background Color to Black (click on the Cycle Background icon) Methaod:
b. Clickon the Pointsize icon

Y

Point ID List
Create geometry points: !
c. Clickon the Geometryicon/Points icon/Select/XYZ Refer. Coordinate Frame
d. Uncheck Auto Execute Coord 0
e. Enter [00 0] as the Point Coordinates List n Auto Execute
f. Click Apply Point Coordinates List
g. Create three more points using coordinates: [0 1200 0], [240 1200 0], [1200 1200 0] [00 0]
¥

\_x PoiJrr\t 1
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Geometry

Properties Loads/BCs Meshing Analysis Results

;| ~ = S 1l D EtEe ~ P F =P &F
=2 N UAN we v
Select | |Select| | Select | Select Select Select | Select Select Llleh| 1 Show  Edit  Verify Renumber Delete Assocate Disassodate
Points 'Jgo Point bordinates | Planes | Vectors | P-Shapes Transform Geometry Actions
: Filer G (" Arc2Point a blay~ Preferences* Tools* Insight Control~ Help~ Utilities=

[P Ex_3.db - default_viewport - default_group - Entity 52

.

Point2 Point3 Point4

Create curves:

a. Clickon the Geometryicon: Curves
icon/Select/Point
b. Option:2Point
Uncheck Auto Execute
d. Select Point 1 as the starting point and
Point 2 as the ending point
e. Click Apply
f. Create twomore curves using:
e Point 2 as the starting point and
Point 3 as the ending point
e Point 3 as the starting point and
Point 4 as the ending point

o

Point1

: Patran®
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HUMAN CAPITAL

NATIONAL COHESION STRATECY

| Geometry l

& @ Options ~

Action: Create ™

Method: |Point ~

Curwe ID List
1

Auto Execute

Starting Point List

Point 1

Ending Point List

Point 2
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7 B e hsAees [NEl@l] gl B Sl miw=NNIN vz JY €g
Y % _& Surface  Auto Hard @. @& » Fg E [t | ||| 53| 5% 3| sz || o |,( Edit  SuperElement '\ AllA # DD || DOF Spot  Fastener

Points

| | | List Weld |
Mesh Seeds Mesh Control Meshers FEM Actions Mode Element MPC DOF List Connector
[Pu]Ex_3.db - default_viewport - default_group - Entity 52 "RHS Window
Finite Elements
i = 2 Action:
onet
e
d Output ID List
Mode 1
Element 1
Topalogy BarZ ~ b
Mesh the curves:
Mode Coordinate Frames... ]
a. Clickon the Meshingicon/Curve :
: Curve List
icon (Meshers tab) Curve 1:3 ¢
b. Topology:Bar2
c. Clickon the Curve List panel [ Global Edge_ Length _
d. Select all visible curves by clicking ¥} Automatic Calaulation
and dragging the mouse s 120.0
e. Click Apply
Prop. Mame: -Mone -
Prop. Type: -MJfA -
Y [ Select Existing Prop... |
[ Create Mew Property... ]
+
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Home  Geometry  Properties  LoadsfBCs ~ Meshing = Analysis  Results [ ':QZ' Options ~

— e - ..'. 1 3. '
|| = m 22| e P = e | B e || || moer| [ moes | smmn| | [N | | [1,2,9) |E q
-
o % f;i Surface Au;:i:t:rd @. & = FH E [t | || 56 o || "wa || 5 I°_/ Edit  SuperBlement | % || 4 || Al ;é? & | || B w [Ij_gi ip;; Fastener
Mesh Seeds Mesh Control Meshers FEM Actions Node Element MPC DOF List Connector

Finite Elements I
Action:
Object:

MNode Id Options:

[Remin lower node id ']

Delete duplicate nodes: e

a. Meshing: Equivalence icon (FEM Actions tab) |Allow Tolerance Reduction ~ |
b. Click Apply

MNodes to be exduded

Equivalencing Tolerance
0.005

—Element Boundary Verify

|'Di5|:.layI Type

(%) Free Edges || Free Faces

[ Werify ] [ Reset

—Preview MNodes

l Preview

b
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Home Geometry Properties oads(BCs Meshing Analysis Results

. k"’_ .—n "i ﬁ ) 1£ @go 1 r..u Lu ¥ ¥ zj =& : . Load Boundary Conditions |

Displacement | Force Temperatupe” Velocity Acceleration Crack(VCCT) | Displacement Pressure Temperature Inertial Distributed CID Distributed Total H_ -3 i
Constraint Load Load Load Load =] Action: Create ~
MNodal Element Uniform Element Variable | Contact Bodies | Initial
Object:  |Displacement ~
a Pa Input =
Type:
Load/BC Set Scale Factor
1 Option:  |Standard ~
—Current Load Case:
Default...
Translations <T1T2T3= - -
— Type: Static
<0,0,0
L. Rotations <R1R2R3>
Apply the boundary conditions: d
<0,0, = =
a. Clickon the Loads/BCs icon/Displacement Trans Phase <Tp1Tp2Tp3> Existing Sets
Constrainticon = -
. Rotation P <RplRp2Rp3=
b. Enter pinas the New Set Name otation Phase <Rp1Rp2 Rp
. < =
c. Click Input Data... -
d. Enter <0,0,0> for the Translations and <0,0, > 4| i | »
for the Rotations ot Field
. patial Fields
e. Click OK
MNew Set Name
pin
FEM Dependent Data. .. l
Analysis Coordinate Frame
Input Data...
Coord 0
Select Application Region...
e oK | | Reset |

-Apply-
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Home  Geometry  Properties  Loads/BCs =~ Meshing  Analysis  Results
e W -
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Displacement Force Temperature Velodty Acceleration Crack(VCCT)
Constraint

@ I 3

L
T L =
K . 3 € | K
[Pa] Ex_3.db - default_viewport - default_group -Entity £2 onditions | LBC Actions

I REEY

Load Cases

[ Load/Boundary Conditions ]

Select:

Action: Create -

Object:  |Displacement ~

Type:

lion Region I:I b

Auto Select...

—Application Reaion

Select Geometry Entities
Curve 1.13.2

K| asd ||

Remaowve

Application Region

. Point4
J
-,
oin Student Ed

f. ClickSelect Application Region...

Select: Geometry

. Clickon the Select Geometry Entities panel

i. SelectPointorVertexicon

j. SelectPoint1and Point 4 (click on one of them, then
press the Shift Key and holding it down click on the
second point)

k. ClickAdd

[. Click OK

m. Click Apply

> o
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Standard ~

Option:

—Current Load Case:
Default. ..

Type: Static

Existing Sets

MNew Set Mame
pin

Input Data...

Select Application Region...
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Home Geometry Properties Loads/BCs Meshing Analysis Results

‘i —. -’i s ﬁ S gri - =& d M =0 | |& |/~ & o 8| s 1w [ Load,Boundary Conditions ]
8 E
Displ t|F T ture Velocity Acceleration Crack(VC - . )
gg;?;rils: ‘ orce | Temperature Velocity Acceleration Crack(VCCT) g L H_ | - 3 8 x| = @ ] Action: Create =
Modal Element Uniform | Element Variable | Contact Bodies | Initial Conditions | LBC Actions | Load Cases LBC Fields
a - Object:  |Force =
Load/BC Set Scale Factor
1.
Apply the force: —Current Load Case:
. Default...
a. Loads/BCs:Force icon Force <FLF2F3>
Type: Static
b. Enterloadas the New Set Name <0,-20000,0>
c. Click Input Data... Moment <M1M2 M3>
d. Enter<0,-20000,0> forthe Force < =
e. Click OK Force Phase <FplFp2 Fp3:= Existing Sets
< =

Moment Phase <MplMp2 Mp3=
< =

4|

Spatial Fields

Mew Set Name

load

FEM Dependent Data. ..

Analysis Coordinate Frame
Coord 0 Input Data...

Select Application Region...

-Apply-
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Home  Geometry  Properties  Loads/BCs = Meshing  Analysis  Results
’i —i -i el ﬁ @ - ri -  EAIT Ju k=0 & = & &5 A im [ Load/Boundary Conditions l
& K 2 L :
4 k- "3 € x| K =l Action:  |Create ~

)
Nodal Element Uniform | Element Variable | Contact Bodies | Initial Conditions | LBC Actions | Load Cases LBC Fields

Displacement Force Temperature Velocity Acceleration Crack{vCCT)
Constraint

Object: |Force ~

[Pu]Ex_3.db - default_viewport - default_group - Entity 52

Type:

Point3 m liczdion Region Iil"
Select: -Gem'letr =
/ _ 8 —Currentload Case: ————————

Default...
Auto Select... Type: Static
—Application Reqion
Select Geometry Entitie
Point 3 Existing Sets
f. ClickSelect Application Region...
g. Select: Geometry j add | | Remove |
h. Clickon the Select Geometry Entities T Appiication Region
panel
i. EnterPoint3
j. Click Add
k. Click OK
I. Click Apply
New Set Name
load
A
k| o |
_I_

Input Data...

Select Application Region...

-Apply-
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Home Geometry Properties Loads/BCs Meshing Analysis Results
e mle mms ) p TEE| e SN mrE @ | ®=® s
Isotropic Fluid | Cohesive | |==|/fg/| || v {F DT %]~

Isotropic

rthotropic | Misotropic Fluid Cohesive Composite 0D Properties 1D Properties 2D Properties

Definea| @ Jrial:

a.

o

Click on the Click onthe Properties

&E(|R || B =

3D Properties | Property Actions

Constitutive Model:

" RHS Window

Materials |

Method: |Manual Input ~

icon/lsotropicicon Property Name

Value

Enter mat as the Material Name
Click Input Properties...

Enter 71.74e3 as the Elastic
Modulus and 0.0 as the Poisson
Ratio

Elastic Modulus =
Paoisson Ratio =
Shear Modulus =

Density =

. Click OK Thermal Expan. Coeff =

Click Apply Structural Damping Coeff =

Reference Temperature =

Temperature Dep/Model Variable Fields:

d

Existing Materials

| Filter ON/OFF

*

Current Constitutive Models:

Material Mame
mat

Description

12
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Home Geometry Froperties Loads/BCs Meshing Analysis Results & '3:9:3' Options
0 mide Em  p | P =D #e |(wl e e Q| (el | [ e
Isotropic Fluid Cohesive : &\ A2 1} (" (" 1} a1 % |~ Solid > Eq ® | |7 = 7

Isotropic | Orthotropic | Anisotropic | Fluid Cohesive Composite 0D Properties 1D Properties 2D Properties | 3D Properties | Property Actions Fields

/| RHS Window

General Beam { CBEAM ) [ Element Properties ]

Property Name
[Section Name] - Properties ~ Object:

Material Name Mat Prop Name ! Type:
IEar Orientation ector
I[Df’Fset @ Nods 1] Vector Sets By: |Name ~
Assign the properties: [ offset @ Node 2 beEr
a. Properties: Beam icon sEiiE e String
b. Enter frame as the New Set [Pinned DOFs @ Node 2]

Name
c. Selectoptions: General Section

| Filter ON/OFF

(CBEAM)/Standard Create Sections -
Formulation Property Set Name
d. Click Input Properties... -I- E |— e frame
. . Beam Library
e. Click on the Create Sections :
Assoc, Beam Section i
icon Options:

Enter the Section Name, select existing section using the icon, or use the create sections icon below to [General Section (CEEAM) ']

create a new section,

[Siandard Formulation "]

Input Properties ...

Select Application Region ...
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Home Geometry Froperties Loads/BCs Meshing Analysis Results

2] @ Options ~
: = = = =l
0 mide Em  p | P ST e |(EleN e Q| (s i
Isotropic Fluid Cohesive : &\ A2 1} :) ‘:) 1} a1 % |~ Solid > L_.:. ® | |7 = 7
Isotropic | Orthotropic | Anisotropic Fluid Cohesive Composite 0D Properties 1D Properties 2D Properties | 3D Properties | Property Actions Fields
(-] Beam Libray

Object: |Standard Shape ~ H
fe— W —

Existing Sections

f. Create Sections: Create/Standard
Shape/NASTRAN Standard
Enter section as the New Section Name

g.
¥ Mew Section Name
h. Click =]

section
Click .

j. Enter 20 as the value of W and 30 as the
value of H
k. Click OK

Spatial Scalar Fields

<] [=]

Calculate Display Write to Report File
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Home Geometry Froperties Loads/BCs Meshing Analysis Results & '3:_9:3' Options

0 mide Em  p | P =22 #e |(wl e (e Q| (el | [ e
Isotropic Fluid Cohesive : &} A2 1} 0 (’ 1} a1 % |~ Solid > ﬂ ® | |7 = 7
Isotropic | Orthotropic | Anisotropic | Fluid Cohesive Composite 0D Properties 1D Properties 2D Properties | 3D Properties | Property Actions Fields

General Beam { CBEAM )
Select Existing Material Property Name
[Section Mame] Dimensions ™
mat m
Material Mame Mat Prop Mame
IEar Orientation Vector
|[DFFset @ Node 1] Vector
I[DFFset @ MNode 2]
[Finned DOFs @ Mode 1]
[Finned DOFs @ Mode 2]
| Create Sections
TCL--
Beam Library
Assoc, Beam Section
I. Clickon the Mat Prop E]nfér?;EE;Drlenmton or select a field with the icon. Spedify if this value is a Vector or Mode ID with
Name icon
m. Select mat

n. Enter <0 0 1> for the Bar
Orientation

o. Click OK oK ]
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Home Geometry Froperties Loads/BCs Meshing Analysis Results
¥ Mk EW j ) FEEEE
Isotropic Fluid Cohesive = &, 4(E-2 ﬁ i:, ;’ ﬂ a1 W% [~
Isotropic | Orthotropic | Anisotropic | Fluid Cohesive Composite 0D Properties 1D Properties

v

S

2D Properties

& @ oOptions -

R SRR AN RO BT

Solid

&% || =

3D Properties | Property Actions Fields

RHS Window
- Select Application Region ul"]

[ Element Properties l

Action:
Object:

—Application Reaion
Select Members

Type:

Elm 1:20

Sets By: |Mame ~

J |

t Add

Ll ,r

p. Click Select Application Region...

g. Clickon the Select Members panel

r. SelectBeamelementicon

s. Select all beam elements by clicking
and dragging the mouse

t. ClickAdd

u. Click OK
Click Apply
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Application Region

| Filter ONJOFF

Filter

Property Set Name
frame

Options:

[General Section (CBEAM) "]

[513r1dard Formulation "]

Input Properties ...

Select Application Region ...
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Home Geom?( Properties Loads/BCs

O O (ol = [

Entre Selected || Analysis || Read Submit || [ ] * ] HDFS  XDB Read

Model  Group(s) Dedk
Analyze Create

OF2 | ¥DB Print

+| HDF5 Compressed Mo Rot. DOFs

Existing Deck Optimize

I7-] Results Output Form: [wcn(n=nfie 58] 17 solution Parameter (S

Toptomize

XDB Buffer Size: g

Run a nonlinearanalysis:

a. Click on the
Analysis/Analysis Deck
icon

b. Click Solution Type...

c. Select NONLINEARSTATIC
as the Solution Type

d. Click Solution

Parameters...

e. Uncheck FollowerForces

f. Click Results Output
Format...

g. Uncheck Printand check
XDB

h. Click OK

i. Click OK

j. ClickOK
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I\%Analysis Results

DR R B

h3 1]

* e & 7%
Attach

Output2 Output2

—Monlinear Static Solution Parameters
Automatic Constraints

/| Large Displacements

Follower Farces

Access Results

t16/t19  d3plot

Solution Sequence =

Shell Mormal Tal. Angle =
Mass Calculation:

Data Deck Echo:

Plate Rz Stiffness Factor =
Maximum Printed Lines =
Maximum Run Time =
Wt.Mass Conversion =
Mode i.d. for Wt. Gener, =
Default Initial Temperature =
Default Load Temperature =

Rigid Element Type:

S50L 106 ~

Sol700 Parameters...

LINEAR. ~

GG BB oy 6w
SE'E' JobjView | |4

Output

Delete Maonitor Actions

Analysis | Solution Type

MSC . Mastran
Solution Type

Analysis

scon:
Object:  |Entire Model ~
Method: |Analysis Deck ~

Solution Type:

Code: | MSC.Nastran

Type: | Structural

[2) LINEAR STATIC
(%) NONLIMEAR STATIC

() NORMAL MODES

[Z) BUCKLING

() COMPLEX, EIGEMVALUE
IZ) FREQUENCY RESPONSE
() TRAMSIENT RESPONSE
() NONLIMEAR: TRANSIENT
[Z) IMPLICIT NONLINEAR
(”) DDAM Solution

Select ASET/QSET...

Available Jobs

Job Mame
Ex_3
Job Description (TITLE)

Solution Parameters. ..

[ Results Output Format...

J [ Defaults

)
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Solution Sequence: 106

Translation Parameters. ..

Solution Type...

Direct Text Input...

Select Superelements. ..

Subcases...

Subcasze Select...
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Geometry Froperties Loads/BCs Meshing Analysis Results
(T 1| - 7 [7h b N [ 7D
‘hs b op2 : H o

e B * " > == * - i~ S {{E e
Entire Selected | | Analysis Read Submit , @ ’ @ HDF5  XDB Read Attach  t15/t19 d3plot
Model Group(s) Deck Output? Output2

Analyze Create Existing Deck Optimize | Toptomize Access Results
Pa| Arc- M = Pu| Subcase Para =
p —Static Nonlinear Iterations —

/| Use Arc-Length Method Mumber of Load Increments = 20 n
Constraint type: Total Time:

Min. Adjust. ratio (MINALR) = (025 i L TRt

Max. Adjust. ratio (MAXALR) = 4.00 Mumber of Tterations per Update = |5

Scale Facter (W) = 0.00 Allowable Iterations per Increment = |25
Convergence [terations = 50 —Convergence Criteria

q Displacement Error
Max. Controlled Increment Steps = |100
Displacement Tolerance =
r O ] [ Defaults J [ Cancel Load Error
Load Tolerance =
Work Error
k. Click Subcases... Work Tolerance =

|. SelectDefault

m. Click Subcase Parameters...

n. Enter 20 as the Number of
Load Increments

o. Click Arc-Length Method

p. SelectCRISand check Use
Arc-Length Method

g. Enter 50 as the Convergence
Iterations and 100 as the
Max. Controlled Increment
Steps

r. Click OK

s. Click OK
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Arc-Length Method ... o
MNormal Modes Buckling
Normal Modes Buckling
Default Load Temperature =
[ Solvers [ Options... ]

s [foc ]
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I % % o -

o | || B | | JobjView
ol B moven

Delete Monitor Actions

Pa) Sul =

Solution Sequence: 106

Action:

Available Subcases

Subcase Name
Default

Available Load Cases

—Subcase Options

Analysis |

Action:
Object:
Method:

Code: ‘ MSC.Nastran

Type: ‘ Structural

Available Jobs

Job Name
Ex_3
Job Description (TITLE)

Subease Parameters. . m
[ Output Requests... |
[ Direct Text Input... ]
[ Select Explict MPCs. . ]

Translation Parameters. ..

Solution Type...

Direct Text Input...

Select Superelements...

Subcases...

Subcase Select. ..
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Home  Geometry  Properties  Loads/BCs  Meshing  Analysis = Results RHS Window
DR ® RAR R A RES =2
hs “wdb op2 : & o] . . — Analysis
- * " Te 7= t L= s ' % E’ il B
Entre Selected | Analysis | Read Submit ||[ HDFS XDB  Read Attach t15/t19 diplot ||fS| [5 [B5| | Jobpview Action: -
Model  Group(s) Deck | —~ @ — @ Output? Output? & E' B Output = L
Analyze Create Existing Deck Optimize | Toptomize Acress Results Delete Manitar Actions Object:  |Entire Model ~
7= | Output Pa) Sul
= Method:  |Analysis Deck ™
SUBCASE NAME: Default Select Group(s)/SET ) K
SOLUTION SEQUENCE: 106 Al FEM Solution Sequence: 106
default,
Faorm Type: u st o Action:
Code: | MSC.Mastran
Select Result Type
Displacements a ) Available Subcases
Element Stresses B ~Options Type: Structural
Constraint Forces Sorting:
Multi-Point Constraint Forces 3
Element Forces = Format:
Applied Loads . I M|
Element Strain Energies Tensar: :Von MISES‘ / Available Jobs
Element Strains 1 Element Points: ‘Eilmear M|
Plate Strain Curv: :Plane Curv. ':
s N ==
STRESS(SORT1,REAL, VONMISES, BILIN) =All FEM;PARAM,NOCO Suppress Print for Result Type Subcase Name
SPCFORCES(SORT1,REAL)=All FEM . ) Default
Velodity option
RIS Available Load Cases b
v LELs
Ex_3 E 1
Intermediate Qutput Option: 3 o
ob Description {TITLE)
[ Delete ]
TITLE
| This is a default subcase. ‘
El srmE —Subcase Options = . - ] SUBTITLE
Default ‘ ubDCase Farameters. .. | |
LABEL [ Qutput Reguests... t
| This load case is the default load case that always appears ‘ [ Direct Text Input... ] LABEL
[ |
[ Select Explict MPCs. .. ]
W 23 l Translation Parameters... ] a2
. Apply Cancel [ . ]
t. Click Output Requests... g T [ concel | Solution Type...
u. Form type:Advanced [ Direct Text Input... ]
v. Intermediate Output Option: Yes [ Select Superelements. . ]
w. ClickOK [ Subcases... ]
x. Click Apply l Subcase Select... ]
y. Click Cancel
z. Click Apply 2 Apply ] L
. . . -
aa. Run Nastran analysis using Ex_3a.bdffile
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Home Geometry Properties Loads/BCs Meshing Analysis Results

E Iﬂ ] F|[E h% .':'d‘ upii: f: «1{"‘9 ’E,E' s sl ’5. E’ & - Analysis |

| i) il § a |-
Entire Selected | Analysis | Read Submit || [} e HDFS | XDE | Read  Attach ti5/t19 d3plot (2 || f| | Jobjview . -
Model Group(s) Deck — @ — D Qutput2 Cutput2 F’ I" E- Output = Action: Access Results
Analyze Create Existing Deck Optimize | Toptomize Access Restlts Delete Monitor Actions )
Object: |Attach XDB ~
. P Method: |Result Entities ~
Attach the resultsfile, when the analysis job =he st Entities

is completed:

MSC . Mastran

a. Analysis:XDBicon

b. ClickSelectResultsFile...
c. SelectEx_3a.xdb file and click OK Look in: || D:\ZMMiK_lab\Ex_3 10O Q& [FE
d. Click Apply

Type: | Structural

Available Jobs
Ex_3

.‘h My Computer Mame Size Type
& ansys || ex_3.xdb 244 KB ydb File

- Desktop

Documents

Job Mame
Ex_3
Job Description (TITLE)

4

File name: ex_3.xdb

Files of type: | Files (*.xdh)

Select Results File. ..

Translation Parameters. ..

d [ e |
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Home Geometry Properties Loads/BCs Meshing Analysis/Results / & '3@3' Options -

Deene ¢y aese onese werEe: sasg @ &
e R &8¢ SEHQAR =HEL SR
Defaults Transforms Viewport Display Orientation Misc, Web | Model Tree
Hpw Geometry  Properties  Loads/BCs Meshing  Analysis  Results e ':@:' Options ~

& 1
RHS Wﬂ:luw

Sl B s wlh, 4+ A E 20 27 @ Bre & i

Fringe/Deformation || Deformation Fringe Vector Tensor Cursor Contour Isosurface Freebody Graph Animation Report Derive ﬁ % Insight | | @@ ﬁ %3 | Spectrums Ranges

e Results
Quick Plot Result Plots Result Actior| RHS Window
Pe]Ex_3.db - default_viewport - default_group -Entity 52 Results ETETE -w
a. Clickonthe s - Object:
Plot/Erase Geometry |Patran 2020 (Student Edition) 03-Apr21 14.41:22 Action: v
. . ) . 1974 _
icon Fringe: Default, A1:MNor-linear. 100. % of Load, Displacements, Translational, Magnitude, (NON-L%}‘%&%E& Object:  [Qu %
Deform: Default, A1:Mon-Jinear: 100. % of Load, Displacements, Translational, 09403
+
Post-process the results: =
9.88+07 5 (5, Select Result Cases n
9.07+02] Default, Al:Manin 116 % of s
b. Change ba c-kground 817400 Default, A1:Nonin 378 % of
color to white 7 2610 /! Show Viewport Legend Default, Al:Noninear: 18.1156 % of
. Tk Default, Al:Mondinear: 27.4416 % of
c. Clickonthe Results £6.35+02 0 Default, Al:MNoninear: 41.9705 % of
icon: 5.44+02 - Default, Al:Mondinear: 46,4538 % of
Render Style: Wireframe = o .
Fringe/Deformation 4 54+02 Default, Al:Nondinear: 50,7084 % of
253402 Line Style: E Default, Al:Non-inear: 57.752 % of Lo
(Quick Plot) i ' R
d. Select all steps Tha 1 s1s0o il | Line Width: E
e. Select FringeResult: 907401 Scale Interpretation Select Fringe Result
. 0] ) Model Scale (*) True Scale . Beam Stresses, Minimum Combined
Dlsplacements, K default_Frings : | Constraint Forces, Rotational e
Translational i Max 1.26+03 @Nd 11 G Constraint Forces, Translational
L . \ Min 0. @Nd 1 Scale Factor : Displacements, Rotational
f. Quantity: Magnitude Pmormation . =
2@Md 11 | Show Undeformed . :

g. Select Deformation

Studdmanetkin
Result: Render Style: Quantity: f
Displacements, Line Style: E

Translational Line Width: . Select Deformation Result
h. Clickonthe Deform Constraint Forces, Rotational
Attributesicon ’ Title Editor... ] Constraint Forces, Translational

Displacements, Rotational

/| show Title Lock Title Displacements, Translational

i. Select True Scale with
the ScaleFactor /| Show Maximum Label
equalsto 1.0 ’

j. Click Apply

Remark: To capture the plot j sy | [ Resst |
use File / Images...

Label Style. .. ]
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Geometry

Properties

Loads/BCs

B

Meshing

Analysis

B Lk, 4o m

Results

B 7

&=

@ Bme ™ =g ¢

Options -~

Fringe/Deformation | Deformation Fringe Vector Tensor Cursor Contour Isosurface Freebody Graph Animation Report Derwe B % Insight y E a Spectrums Ranges Tiles Colors  Toggle
Spectrum
Quick Flot Result Flots Result Actions | Insight XY Plots Imaging
Home = Geometry  Properties  Loads/BCs  Meshing  Analysis  Results RHS Wind
; - n - = | 0 s Results
DesEaE 8% Bgsw @0 . (ATl T EIRE A=
B e M| B2 BEHAQA® ®Ee 2 SR T S T Action:
Defaults Transforms Viewport Display Orientation Misc Web | Model Tree Object:
3 Method:
Pa ect Resu

h

a.

i3

S~ D a0

>

Create a graph (an equilibrium
path):

Results: Graph icon
Selectandclickon the SC1:
0 of 75 subcases;

Filter Method: All

Click Filter

Selectall steps

Click Apply

Click Close

Click Reset Graphics

HUMAN CAPITAL

NATIONAL COHESION STRATECY

Select Result Cases

Select Result Cases

Filter Method: C

m ]

‘ All subcases for selected Result case will be selected

d

e

Select ¥ Result

Selected Result Case(s)
Default, A1l:Monine
Default, A1:Non-inear
Default, Al:Mondine
: Default, Al:Mondinear: 3
: Default, Al:Monine

3 =.'r of Loa, :-M

: Default, Al:Mondinear: 18. % chLcna, M

: Default, A1:Mondine
Default, Al:Mondine
Default, Al:Mondinear

: Deﬁ:ult, Al:MonHine

M

40 4656 ""n of Loa, ,-M.." NASTRAN JOI

1 90.2985 % of Loa, ; MASTRAM 10

\EATED OM 03-AFR
\EATED OM 03-AFPR
\EATED ON 03-APR

LEATED ON 03-AP
LEATED OMN 03-AP

Default, Al:Non-inear: 100. % of Load, ;-MSC.NASTRAN JOB CREATED OM 03-APR.-.

: |Coordinate ~

Select Coordinate Axis
Coord 0.1]
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Geometry

% L -'J% ’zir%’ K? EE P M

Deformation Fringe Vector Tensor Cursor Contour Isosurface Freebody | Graph | Animation Report

Properties

Loads/BCs

Meshing

Analysis

Results

0 —
.a’ iy o] |
Derive g %

Result Actions

Results

Action:
Object:
Method:

@ bl
Insight | | g® ﬁ Vs
Insight %Y Plots

Results

Action: Create ~

& @ Options -

= B2 g !

Spectrums Ranges Titles Col

Imaging

Results

Action:

Object:
Method:

Object:

Method:

ors  Toggle
Spectrum

Create ~

Graph ~

5 A

B W

]

Curve Fit:

Curve Style:

| Show Symbol

Sort Data By X Coordinate

| Show X Axis Label
¥ Axis Label:
Percent of Load

¥ Axis Scale
(&) Linear () Log

X Axis Format...

Fringe/Deformation
Quick Plot Result Flots
n
2,334x102 —
— — Mode 14: Displacements, Translational, ¥Y |
2,161x10t | .
-

z -1,734x102 — e
ke} (
5
un
C
O -3,784x102 o
'_
n 9
C y -0~
g -5, 784107 s W P
E \
m N
[a% ~~
B 7,784x102
(] —_

-9,784x10% —

-1,178=107 T T T T T T 1

7,316%101 -4,816x101 -2,316x10% 1,836x109 2,684x10% 5,184x10% 7,684x101 1,033x102
Percent of Load
+
| _ .
i. Y:Result
j. Select Displacements, Translational as the Y
Result
Quantity: Y Component

el

T o33

. Clickonthe Target Entitiesicon

X: Global Variable; Variable: Percent of Load

Select the node to which the force was applied
Click onthe Display Attributesicon
Check Show Symbol and Uncheck Sort Data By X

Coordinate
Click Apply

HUMAN CAPITAL

NATIONAL COHESION STRATECY

tra

| Show Y Axis Label
Y Axis Label:
Displacements, Translational

Y Axis Scale
(&) Linear (2} Log

[ ¥ Axis Format...

XY Window Name:
3

Append Curves in XY Window

23

Target Entity:

Select Result Cases @

Default, 75 of 75 subcases

Select Nodes
Node 14

Select ¥ Result
Constraint Forces, Rotational
Constraint Forces, Translational
Displacements, Rotational
Displacements, Translational
Monlinear Strains, Creep Strain

[ Position...((NON-LAYERED))

Quantity: Y Component ™

¥ |Global Variable ~
Variable: |PercentofLload ©
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C d e

] '9 Options ~

Home Geometry Properties Loads/BCs Meshing Analysis Results

DesEae §¢ aesy a eEe LAREL saea @ =

el Rk &8 @EQUAK fEEe 2 23| 1| ey k| ||| o] B

Defaults Transforms Viewport Display QOrientation Misc. Web | Model Tree
Home Geometry Properties Loads/BCs Meshing Analysis Results
- & = __ /._z - r ; F
& |~ = WEEE T W 3
| w S ' { — W~ [

Select | |Select| Select | Select Select Select | Select Select Llleh 1 Show  Edit Verify Renumber Delete Assodate Disassocate
Paints | Point Coordinates | Planes | Vectors | P-Shapes Transform Geometry Actions

Select prc3Point

ARNLVHERAGCENLEEBIN

5 v

f€

=2

i

Chain
Conic
Extract
Fill=t

Fit
Intersect
Manifold
Mormal
Offset
Project
PWL
Spline
TanCurve
TanPoint
LineByXYZ
Involute

Revalve

PART 2: Snap-through of a
shallow, cylindrical roof under
a point load

o

Save and close the previous database

b. Create a new database (Ex_3b.db)

c. Change Viewport Color to Black (click on the Cycle
Background icon)

d. Click on the Pointsize icon

e. Create a point using coordinates: [2540 0 0]

Create a curve:

f. Clickon the Geometryicon: Curves
icon/Select/Revolve

Enter 5.73 as the Total Angle
Uncheck Auto Execute

i. Clickon the PointList panel

j. Selectthe pointcreatedinstepe

k. Click Apply

> ¢

24

HUMAN CAPITAL

NATIONAL COHESION STRATECY

"RHS Window

Geometry
Action:
Object:

Method:

Curve ID List

1

Refer, Coordinate Frame

Coord 0

Axis

Coord 0.3

Revolve Parameters
Total Angle

5.73

Paint List
Paint 1

| »

Create ~
Curve ™

Revalve ~

Offset Angle

]I[ 00

Auto Execute

1|

i | »

EUROPEAN UNION
EUROPEAN
SOCIAL FUND



Home Geometry Properties Loads/BCs Meshing Analysiz Reesul & '3@3' Options ~
NEsue Fy nese arenme AL 229 @ ®
e MR TR GEHARKR R 2 ||| e e | (|

Defaults Transforms Viewport Display Orientation Misc, Web | Model Tree

Home @ Geometry = Properties  Loads/BCs  Meshing  Analysis  Results

,?,-JE‘ .;_, ‘\_TAI nn?r«L‘.lﬂ %ﬁ@aﬁ@@é % Geometry ||

Select | Select | |Select| | Select Select Select | Select | Select Lkl T Show  Edit  Verify Renumber Delete Assodate Disassodate Artic:

Points | Curves Q Curve rates Flanes | Vectors | P-Shapes Transform Geometry Actions Dbject:
@mmnﬁ [Ps] Ex_30.db - default_viewport - default_aroup - Entity  £3 \
r Decompose Method:
&y Edoe Surface ID List
B Extract 1
D Filet
B | Match Refer, Coordinate Frame
= Offeet Coord 0
Bz | Ruled f Origin of Scale and Rotate
Trimmed [oaa]
{:I I?;tex Translation Vector
% Extrude b <00 254>
—Sweep Parameters
a. Clickon the Right side viewicon Sﬁlle Factor
Create a surface: Ande

b. Clickon the Geometryicon: Surface 0.0

icon/Select/Extrude
c. Enter<0 0254> as the Translation Auto Execute

Curve List

Vector y

Uncheck Auto Execute J

Click on the Curve List panel

Selectthe curve
Click Apply

Do
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b

Home Geometry Properties Loads/BCs Meshing Analysis Results ] ':@:' Options =

p— — = W . '
A7 B Bl e as el s el gl Y Sle =N NN nan TF Mg
I
B A | surface Aibgir?;rd B & e Mg | B @ me R || s || 1 || Edit SuperBlement | |%w || 4 | A &F K| F| | B|E E)_Ic;E ';Sm'peT; Fastener
Mesh Seeds Mesh Control Meshers FEM Actions Made Element MPC DOF List Connector

[Pe]Ex_3b.db - default_viewport - default_aroup - Entity 52 \ " RHS Window

a. Clickon the Smooth shadedicon NewModsl Preference ) Finite Elements |

Action:
Object:
Type:

Mesh the surface:

b. Click on the Meshingicon/Surfaceicon
(Meshers tab)

c. Elem Shape: Quad; Mesher: IsoMesh,;
Topology: Quad4

QOutput ID List
MNode 1

d. Click on the Surface List panel Element 1

e. Selectthe surface

f. Uncheck Automatic Calculation Elem Shape

g. Enter 40 as the Value of the Global Edge Mesher
Length Topology Quad4 ~

h. Click Apply

[ IzoMesh Parameters...

[ MNode Coordinate Frames...

J Surface List
Patran® Surface 1 d

Stidant Editicn

—Global Edge Length

Automatic Calculation

Value 40.0

Prop. Mame: -Mone -
Prop. Type: -MfA -

’ Select Existing Prop...

l Create Mew Property...

h
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b a
Home | Geometry  Properties / Loads/BCs  Meshing  Analysis  Results rRHS Window
DE@mae ¢ aese @ e=En LUpnL sasa @ B
BelLR &8 BEHAR BE =S il |2 e | (R

Defaults

Transforms Viewport Display

Qrientation

Web | Model Tree

Home Geometry Properties oads/BCs Meshing Analysis Results

e »e 4 A & K @& 8 P K [opcsessersar |

Displacement | Force Temperapsf® Velocity Acceleration Crack(VCCT) | Displacement Pressure Temperature Inertial Distributed (

Constraint

Nodal

Load
Element Uniform

a. Clickon the Plot/Erase Geometryicon
b. Clickon the Fit viewicon

Applythe boundary conditions:

c. Clickon the Loads/BCs icon/Displacement
Constraint icon

d. Enter sym_xy as the New Set Name

e. Click Input Data...

f. Enter <,,0> for the Translations and <0,0, >
for the Rotations

g. ClickOK

HUMAN CAPITAL

NATIONAL COHESION STRATECY

freference | Load/Boundary Conditions E]"
Y

Action: |Create ~ —
Object: |Displacement ~

Type:

Option: |Standard ~

Sl L —Current Load Case:
Default...
Translations <T1T2 T3> Type: Static
<, 0%
Rotations <R1R2R3=
<0,0, = Existing Sets
Trans Phase <TplTp2Tp3= —_
< =
Rotation Phase <Rp1RpZ Rp3=
<
4]
Spatial Fields
MNew Set Name
SYm_xy
FEM Dependent Data. ..
Analysis Coordinate Frame Input Data...
Coord 0 Select Application Region. ..
g oK -Apply-
27
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Geometry  Properties  Loads/BCs = Meshing  Analysis  Results

Menu Home

g L - x " = _ = _
I = 2 » £ # g:‘:m K@l | * K[| |m=a
i I
Displacement Force Temperature Velodty Acceleration Crack(VCCT) l*_' o "‘ 8 x| ®
Constraint e s =)
Nodal Element Uiniform | Element Variable | Contact Bodies | Initial Conditions | LBC Actions | Load Cases

Ex_3b.db - default_viewport - default_group -Entity 52 \

=

h. Click Select Application Region...

i. Select:FEM

j. Clickon the Select Nodes panel

k. Selectthe nodes(belongingtotherightfree edge
of the model) by clicking and dragging the mouse

[. ClickAdd

m. Click OK

n. Click Apply

i HUMAN CAPITAL
NATIONAL COHESION STRATECY

Studant

28

" RHS Window

+ Conditions

Select: m i

E= I

LBC Fields

| Select Application Region E]P

Auto Select...

—Application Reaion

Select Modes
Mode 1:7

J |

_ﬁ.ppliﬁﬁnn Region

" RHS Window
reference
Action:  |Create ™
Object:  |Displacement ~

Type: Modal ~

Option: |Standard ~

—Current Load Case:

Default. ..

Type: Static

Existing Sets

MNew Set Mame
SYM_XY

Input Data...

Select Application Region. ..
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Home Geometry Properties Loads/BCs Meshing Analysis Results
v £ W =
e = 7 » B @& ﬁ'; :;xﬂ @
Displacement Force Temperature Velocty Acceleration Crack(VCCT) . y_
Constraint & -

Modal

o
iy

12

0. Enter sym_xzas the New Set Name

Click Input Data...

g. Enter <,0, > for the Translations and <0, ,0> for
the Rotations

r. Click OK

©

HUMAN CAPITAL
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29

=0 =&
%€

Elemient Uniform | Element Variable | Contact Bodies | Initial Conditions

x| K

LBC Actions | Load Cases

Load/BC Set Scale Factor
1.

|| 5 b3
|||

LBC Fields

Translations <T1T2T3=
2,0,
Rotations <R1R2R3> q

<0,,0>
Trans Phase <TplTp2 Tp3=

< =
Rotation Phase <RplRp2 Rp3=

< =

4|

Spatial Fields

FEM Dependent Data. ..

Analysis Coordinate Frame
Coord 0

- Load/Boundary Conditions EI"]

Action: Create ~

Object: |Displacement ~

Type:

Option: |Standard ~

—Current Load Case:

Default...

Type: Static

Existing Sets

SYM_XY

Mew Set Mame
SYM_XZ

Input Data...

Y

Select Application Region...

(0.4

-Apply-
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Home Geometry Properties Loads/BCs Meshing Analysis Results RHS Window

v {5 x B, == = - — — —
15- — e -% b~ g & 7 8'::121 A ~ K= O ||& =& i E Load/Boundary Conditions E] 2
21T POl _ -k |
Displacement Force Temperature Velodty Acceleration Crack(VCCT) ik || L =+ = . 2
Constraint e e = 4 & It it | Action:  |Create = —
Modal Element Uriform: | Element Varisble | Contact Bodies' | Initial Conditions | LBC Actions | Load Cases LBC Fields Obiect Displ -
nect isplacement ™
. ) ——
P Ex_3b.db - default_viewport - default_group -Entity 5% RHS Window

— Type: Modal *
+Conditions | Select Application Region E]P

Select: m t

Auto Select. ..

Option:  |Standard ~

—Current Load Casge:
Default. ..

Type: Static

—Application Reaion
Select Modes
Mode 1:43:7 | U

Existing Sets
w Add ] [ Remove Sym_xy

Application Region

.at MNew Set Name
Stidant X == ] SYM_XZ

s. ClickSelect Application Region...
t. Select:FEM
u. Clickon the Select Nodes panel
v. Select the nodes (belonging to the bottom free edge of —
the model) by clicking and dragging the mouse
w. Click Add Select Application Region. ..
x. Click OK
Click Apply
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Home Geometry Properties Loads/BCs Meshing Analysis Results

‘i —>e -’E o ﬁ cﬂ kP = &3 o EALE- o A e £ 5w - Load/Boundary Conditions EIP]

& ==y . % : = =
L e - 5 € v K | o ﬁ Action:  |Create = —
Modal Elemient Uniform | Element Variable | Contact Bodies | Initial Conditions

Displacement Force Temperature Velocty Acceleration Crack(VCCT)
Constraint
LBC Fields

Load Cases

LBC Actions

Object:  |Displacement ~

Type:

Load/BC Set Scale Factor Option: [Standard ~
1.

z. Enter pinned_edge as the New Set Name urent Load Case:

. Default...
aa. Click Input Data... ———
. ransianons . 5
bb. Enter <0,0,0> for the Translations and <0,0, > Type: statie
<0,0,0 bb

for the Rotations Rotations <R 1RZR3=

cc. ClickOK e
Trans Phase <TplTp2 Tp3= Existing Sets
< = SYM_XY
- SYM_XZ
Rotation Phase <RplRp2 Rp3=
< =

4|

Spatial Fields

MNew Set Name
pinned_edge

FEM Dependent Data. ..

Analysis Coordinate Frame Input Data...
Coord 0

Select Application Region...

cC OK

HUMAN CAPITAL EUROPEAN UNION
NATIONAL COHESION STRATECY EUROPEAN
SOCIAL FUND



Home Geometry Properties Loads/BCs Meshing Analysis Results

1=

—e 1 ap l;ﬁ 7 P AIC RS

=0 ==&

& i
Displacement Force Temperature Velodty Acceleration Crack(VCCT) : H_' 14 "‘ 8 XK
Constraint T

Nodal Elemient Uniform | Element Variable | Contact Bodies | Initial Conditions | LBC Actions

Ex_3b.db - default_viewport - default_group - Entity 52 \

" RHS Window

gg

+Conditions | Select Application Region E]P

Load Cases

Select: ee

LBC Fields

Auto Select. ..

—Application Reaion

Select Modes
MNode 7:49:7 ff

J {

Remowve

T!\pplimtion Region

ff.

Ji-

dd.
ee.

g8.

hh.

Click Select Application Region...

Select: FEM

Clickon the Select Nodes panel

Select the nodes (belonging to the top free edge of the
model) by clicking and dragging the mouse

Click Add

Click OK

Click Apply

i HUMAN CAPITAL
NATIONAL COHESION STRATECY

#%| £ |iea || sreferenee | Load/Boundary Conditions E]’

e
o | Action: |Create ™ —

Object:  |Displacement ~

Type:

Option:  |Standard ~

—Current Load Case:
Default...

Type: Static

Existing Sets
SYM_XY
SYM_XZ

Mew Set Name
pinned_edge

Input Data...

Select Application Region...

-Apply-
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Home Geometry Properties Loads/BCs Meshing

Analysis Results
o v
E e 4 » 1 & ﬂ':f;xj E @
Displacement | Force | Temperature Velodity Acceleration Crack(VCCT) -4 u- u_ | b

Constraint |

a Modal

Applythe force:
a. Loads/BCs: Force icon
b. Enterloadas the New Set Name
c. Click Input Data...
d. Enter <-3000,,> for the Force
e. Click OK

HUMAN CAPITAL

NATIONAL COHESION STRATECY

A
M

==}

33

K|=0] ==&
€

Element Uniform | Element Variable | Contact Bodies | Initial Conditions

x| K

LBC Actions | Load Cases

Load/BC Set Scale Factor
L

|| e
Gl

LBC Fields

=
RHS Window

Wefereneal| Load/Boundary Conditions [4]]
Action: =
Object:

Type:

—Current Load Case:
Default...

Force <F1F2F3>
<-3000,,
Moment <M1M2M3=
= =
Force Phase <Fpl Fp2 Fp3:=
< =
Moment Phase <Mp1Mp2 Mp3=
< =

d

4|

Spatial Fields

FEM Dependent Data. ..

Type: Static

Existing Sets

MNew Set Name
load

Analysis Coordinate Frame
Coord 0

Input Data...

Select Application Region...

-Apply-
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Home Geometry Properties Loads/BCs Meshing Analysis Results
X Y, Ju
¢ BT » = & .
Displacement | Force | Temperature Velodity Acceleration Crack(VCCT)
Constraint =53]

Modal

[Ps]Ex_3b.db - default_viewport - default_group - Entity  £2 \

Click Select Application Region...
Select: FEM

Click on the Select Nodes panel
Selectthe node

Click Add

k. Click OK

[. Click Apply

>0

[ —

HUMAN CAPITAL

NATIONAL COHESION STRATECY

Element Uniform | Element Variable | Contact Bodies | Initial Conditions

Conditions 5 lication Region E]"
Select: i g |

B GREIEY
"€ NIk
LBC Actions | Load Cases

o || B g
I

LBC Fields

Auto Select...

—Application Reqgion

Select Modes
Node 1 h

o

Add ] [ Remove

Application Region

34

reference
Acton
Object:

Type:

—Current Load Case:

Default. ..

Type: Static

Existing Sets

Mew Set Mame
load

Input Data...

Load/Boundary Conditions E"

ey

Select Application Region...

-Apply-
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Home Geometry Properties Loads/BCs Meshing Analysis Results

g W (mms ) ) TTTE e Rl meE Q s mas| | v |

.Isotopic Fluid | Cohesive | ==/ « ||, L | D TN |~ Solid = E R | = Action:
Isotropic rthotropic | isotropic | Fluid Cohesive Composite IJDs Fields — -Isntmpic -
a = Bl —— . Method:
Constitutive Model:
Property Name Value Existing Materials
Elastic Modulus =
Poisson Ratio =
Define amaterial: Shear Modulus =

a. Clickon the Click onthe Properties Density =

icon/lIsotropicicon
b. Enter mat as the Material Name Structural Damping Coeff =
Click Input Properties... Reference Temperature = 7| Fiter ONJOFF
d. Enter 3103 as the Elastic Modulus _ .

Filte

and 0.3 as the Poisson Ratio . I ——
e. C||ck0|( emperature Depy/Moael variable rields:
f. Click Apply Material Name

mat

Thermal Expan, Coeff =

o

Current Constitutive Models: Description

Input Properties ...

Change Material Status ...
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Home  Geometry  Properties = Loads/BCz  Meshing  Analysis  Results & @ Options ~
Pp md mm p D= (e SN | Q| el |2 i
Isotropic Fluid Cohesive : &} 412 1} ﬂ 0 1} iy ' % | [~ Solid E, ﬁ K B = E
Isotropic | Orthotropic | Anisotropic | Fluid Cohesive Composite 0D Properties 1D Properties 2D Properties | 3D Properties | Property Actions Fields
( Pa put P
Stan. Homogeneous Plate{CQUAD4) Element Properties
Select Existing Material Property Mame Value Value Type -
= 2
Material 14 : Mat Prop N N
aterial Name m:mat at Frop Mame :'_\,N Object:
mat
e [Material Orientation] | CID ~ 3 Type:  [shell =
- == +
[Momstructural Mass] Real Scalar Sets By: |Mame ~
[Plate Offset] Real Scalar
[Fiber Dist. 1] Real Scalar
[Fiber Dist. 2] Real Scalar
Plmmliom mm e Cmmme oo i e T0 AR | | 1
4| ] | » | Filter ONJOFF
*
Property Set Name
roof
Options:
Assign the prope rties: Enter the Material Name or select a material with the icon.
a. Properties:Shellicon
b. Enter roof as the New Set [SiﬁndardFormulaﬁnn ']
Name
c. ClickInput Properties... g oK Input Properties ...

d. Click on the Mat Prop Name
icon

e. Selectmat

Enter 6.35 as the Thickness

g. ClickOK

Select Application Region ...

bmal
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Home  Geometry  Properties = Loads/BCs  Meshing  Analysis  Results & @ Options ~
%8 e EE ). ST | [ || | [w][r]xE O 8w e (8=
Isotropic Fiud | Cohesive | == g/ ¢, || % L0y | D TS [~ Salid &I X || =

ties 2D Properties | 3D Properties | Property Actions Figlds

{[Pe]Exc 3o, t_viewport - default_aroup - Entity 52 \

" RHS Window "RHS Window

tProperties | Select Application Region E]P MNew Model Preference | Element Properties ||

F
Select: Action: —
Object:

—Application Region

Select Members Type: chel

Elm 1:36
Sets By: |Mame ~

| Add ] ’ Remove

Application Region

] /| Filter ONJOFF

= [ w )
iy
)
)

Property Set Mame

S

roof
Options

[Siandard Formulation ']

h. Click Select Application Region...
i. Clickon the Select Members panel
j. SelectShell elementicon
k. Select all shell elements by clicking Select Application Region ..
and dragging the mouse
I. ClickAdd
. Click OK | aoply |

n. Click Apply
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a

Geomny Properties
| [« [»
- d| |

B

Entire Selected || Analysis Read Submit
Model Group(s) Deck
Analyze Create Existing Deck Optimize

| XDB Print

+| HDF5 No Rot, DOFs

g

Compressed

XDB Buffer Size:

LoadszCs%ﬂg\Analysis Results

DR R B
hi x 0|

= * - Pm -fm

" @ HOF5  XDB Read Attach

Output2 Output2

Toptomize Access Results

Gon B ey

t16/t19  d3plot

e |2 | B | | JobView
e | B | Ve s
Delete Monitor Actions

5] solution Parameter lwaln=n S RHS Window

—Monlinear Static Solution Parameters
Automatic Constraints

/| Large Displacements

Follower Forces

Solution Sequence =

)

[ Defaults ]

Shell Mormal Tal. Angle =
Mass Calculation:

Data Deck Echo:

Plate Rz Stiffness Factor =

Maximurm Printed Lines =

Run a nonlinearanalysis:

a. Click on the
Analysis/Analysis  Deck
icon

. Click Solution Type...
c. Select NONLINEARSTATIC
as the Solution Type
d. ClickSolution

Parameters...

e. Uncheck FollowerForces

f. Click Results Output
Format...

g. Uncheck Print

h. Click OK

i. Click OK

j. Click OK

Maximum Run Time =
Wt.-Mass Conversion =
Mode i.d. for Wt. Gener. =
Default Initial Temperature =
Default Load Temperature =

Rigid Element Type:

SOL 106 ~

Sol700 Parameters...

LINEAR =

Analysis | Solution Type

MSC. Nastran
Solution Type

Solution Type:

(7 LINEAR STATIC
(%) NONLINEAR STATIC

"~ NORMAL MODES
[Z) BUCKLING

(7} COMPLEX EIGENVALUE
! FREQUENCY RESPOMNSE
() TRANSIENT RESPOMNSE
() NONLIMEAR TRANSIENT
[Z) IMPLICIT NONLINEAR
(”) DDAM Solution

Select ASET/QSET...

Solution Parameters. ..

[ Results Qutput Format...

f

Solution Sequence: 106

’ Defaults ]
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" RHS Window

Analysiz

acen
Ohject:  |Entire Model ~
Method: |Analysis Deck ~

Code: | MSC.Nastran

Type: | Structural

Available Jobs

Job Mame
Ex_3b
Job Description (TITLE)

Translation Parameters...

Solution Type...

Direct Text Input...

Select Superelements. ..

Subcases...

Subcase Select...
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Home Geometry Properties Loads/BCs Meshing Analysis Results

)RR ocERR R B A R |EEE & (D [anss |

Entre Selected | Analysis | Read Submit ||[o//[3] |[[g//[®| | HDF5 DB  Read  Attach tig/tts dipiot | |Kl|[ig/H | Jobiiew || g Action:

Model  Group(s) Deck Output? Output? Output

Analyze Create Existing Deck Optimize | Toptomize Access Results Delete Monitor Actions Object:  |Entire Model =
-] Arc-Length Method ol sl S5 subcase Paramete (=S ) = . o :
] ) S ———— I e Method:  |Analysis Deck ~

—Static Monlinear Iterations Solution Sequence: 106

/| Use Arc-Length Method Mumber of Load Increments = n
o
Constraint type: Total Time: Code: | MSC.Mastran

Min, Adjust. ratio (MINALR) = 0.1 Matrix Update Method: Available Subcases Type: ‘ Structural

Max. Adjust. ratio (MAXALR) = 1 Mumber of Iterations per Update = |5

Scale Facter = 0.00 Allowable Iterations per Increment = |25 ]
w) Awailable Jobs

Convergence Iterations = 12

—Convergence Criteria

Displacement Error
Max. Controlled Increment Steps = |20

Displacement Tolerance = Subcase Mame

oK ] [ Defaults ] [ Cancel Load Error Default

Load Tolerance = Available Load Cases Job Name

==
Job Description {TITLE)

Work Error

Work Tolerance =

Arc-Length Method ... o

MNormal Modes uckling

k. ClickSubcases... | Normaivodes | | Buding U
|_ Select Default Default Load Temperature = [ Subcase Parameters...
m. Click Subcase Parameters... [ Solvers / Options... | Oufput Requests...
n. Enter 25 as the Number of —————
Load Increments o< ] | Szle:;j:::;

0. Click Arc-Length Method

p. Select CRISand check Use Jimolion Bmeies...
Arc-Le ngth Method — aaaaeaaa. . Solution Type...

g. Enter 0.1 as the Min. Adjust. Direct Text Input...
ratio and 1 as the Max. Select Superelements. ..
Adjust. ratio

r. Click OK

s. Click OK

Subcases...

Subcase Select...
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Geometry Properties Loads/BCs

|3 =

Meshing

, = , ] HOF5

Analysis Results
N [ — 7 . Zh
‘hs kb oz e e
L L] W L] L] L3

Entre Selected | Analysis Read Submit XDB Read Attach  t16/t19 d3plot
Model  Group(s) Deck Output? Output?
Analyze Create Existing Deck Optimize | Toptomize Access Results
Pa) Output
SUBCASE NAME: Default Select Group(s)/SET
SOLUTION SEQUENCE: 108 All FEM
default_group
cam e u
Select Result Type
Displacements -
Element Stresses T [ Options
Constraint Forces = Sorting:
Multi-Point Constraint Forces
Element Forces — FrmmE
Applied Lcad.s Tensor: '\c'on Mises ~ |
Element Strain Energies ; =
Element Strains X Element Points: |Biinear - |
Plate Strain Curv: :Plane Curv, ':
DISPLACEMENT(S0RT 1,REAL) =All FEM sl RAETLE (Rl Stesesiy|
STRESS(SORT 1,REAL ,VONMISES, BILIN)=All FEM;PARAM,NOCO Suppress Print for Result Type
SPCFORCES(SORT 1,REAL)=All FEM o
Velodty option
Power option
q m | Vv
Intermediate Qutput Option:
t. Click Output Requests...
u. Form type: Advanced
v. Intermediate Output Option: Yes
w. ClickOK
x. Click Apply
y. Click Cancel
z. Click Apply
aa. Run Nastran analysisusing Ex_3b.bdf
file

s s [ |
2 | [es ||z | | JobjView
SFTETN
Delete Monitor Actions
Pa| Sul

Solution Sequence: 106

Action:

Available Subcases
Default

Subcase Name
Default

Available Load Cases

Default

—Subcase Options

Subcase Parameters... ]

Analysis |

Action:
Object:
Method:

Code: ‘ MSC.Nastran

Type: ‘ Structural

Available Jobs

Job Mame
Ex_3b
Job Description (TITLE)

W | o
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Defaults

[ Output Requests... t

[ Direct Text Input... -
[ Translation Parameters. .. ]
L [ Select Explict MPCs. . ] [ —— ]

Direct Text Input...

X L] @ { Select Superelements. .. }
[ Subcases... ]
[ Subcase Select... ]
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Home  Geometry  Properties  Loads/BCs  Meshing  Analysis | Results & (@ Options -

Fringe/Deformation | Deformation Fringe WVector Tensor Cursor Contour Isosurface Freebody Graph  Animation Report Derive B Sﬁ Insight .,@* ﬁ a Spectrums Ranges Tiles Colors  Toggle
Spectrum

Quick Plot Result Plots Result Actions | Insight XY Plots Imaging

a. Attach theresultsfile
b. Post-process the results

Patran 2020 (Student Edition) 529+ 0,000x109
Fringe: Default, A1:Non-linear: 100. % of Load, Displacements, Translational, Magnitude, (NON-LAYERE — — Mode 1: Displacements, Translational, XX
Deform: Default, A1:Non-linear: 100, % of Load, Displacements, Translational, |lI
4.59+01 -9,0003107 -
'_u l
423+ C :
RS
]
3.88+01 'TE -1,300x101 -
353+01 %
i
318+01o
> -2,700x101
2.82+01 13
[l \
247+01 g
[ 1
212:0108 & ~HE00x10 \
&
176:01 A \
i
5 20401 141+01 -4, 500=10 x
1.06+01 \
T 06+00) -5,400x101 -

T T T T T 1
0,000%100 2,000s101 4,000%101 6,000%x10%1 8000101 1,000x102 1,200s102
Percent of Load

Student Editlon 0,

100% of Load; magnitude Equilibrium path
displacements
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