Workshop 12

Bunker Blast
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Workshop Objectives

— Define 2 euler regions and connect 2 regions with PORFLCPL.
— Activate interactive failure for shell elements.

— Use 2 order euler solver.

Software Version
— Patran 2019
— Dytran 2019

Files Required
— geo.dat

Unit
— inch/(Ibf-s*2/inch)/sec/R
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Problem Description

A blastwave hits a bunker shell.

The Dytran model is provided by geo.dat. The
FEM is given in this file by dummy shell elements.
When needed, dummy shells will be changed into

real shells.

Eulerian Material = ideal gas
p = 1.2e-7 kg/m3

y=14

Lagrangian materials:

thickness
0.1.

Type Material Property ID as
shells occurring in
geo.dat
Bunker Shells of DMATEP | 1
Shell thick ness
0.15
Open Dummy NA 2
Sides shell
Bunker elements
Ground Shells of MATRIG 3

Bunker Blast
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Problem Description (Cont.)

e Fluid-Structure Interaction

— The gas inside the bunker is modeled by a separate Euler domain. This gas is
contained by the first coupling surface. This surface consists of:
« Shell
« Two open sides
« Ground within the bunker

— The gas outside the bunker is modeled by an another Euler mesh. This gas is between
the second coupling surface and the boundaries of the Euler mesh. The second
coupling surface consists of:

* Shell
« Two open sides
« Ground outside the bunker

— The two open sides are each modeled by a fully porous subsurface. The porosity
model porflcpl is used.

— Flow of gas through failed shell elements is taken into account by activating interactive
failure.

— For simulations with coupling surfaces with failure, the Roe solver or MMHYDRO or
MMSTREN has to be used. The second-order Roe solver is used to minimize diffusion
of the blast wave.
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Step 1. Create New Database

Menu Home

@ EH & &% B #%0 @
B w0 |« K| (¢ 2R

Defaults Transforms Viewport

oo u ¥ | [
ML 2o ||z || 8| s ez

v IR e
ﬂ@ 24l || 2A% || 7K M

Display Orientation

2 B (=

o 1%
"y '\n. d

Web | Model Tree

Create a new database named bunker.
a. Under the Home tab, click New in the

Default group.
Enter the File name bunker.

c. Click OK.

d. Select MSC.Dytran for Analysis
Code.

e. Click OK.

n Bunker Blast

Mew Model Preference 1

Model Preference for:
dam_break.db

—Tolerance
%) Based on Model

2} Default

Template Database Name

C:\MSC.Software\Patran_x64\20190/template.db

[ Change Template ...

Approximate Maximum
Model Dimension:

10.0

Analysis Code:

MSC.Dytran = @

Analysis Type:
Structural

Preference Mapping:
") Mapping Functions
) Legacy Mapping

*1 No Mapping

| oK @[Mt

¥ Modify Preferences...

¥| Set Working Directory to Database Location

Look in: m.r ™ . '900[;1@@

oy - Hame

g o=
RS

= = ml

N | K] s m—

File name: | bunker|

Files of type: |Database Files (*.db)

}-
C

4 Cancel
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Step 2. Read the Input File

Home  Geometry  Properties Loads/BCs  Meshing  Analysis = Results
lake o
il Jol it a < WA ol ligg s B @ g6
Entire Current | Analysis Read Archive History State Fa [ g 7
Model Group Deck Home = Geometry  Properties gads/BCs  Meshing _Analysis  Results
Analyze Create | Ewisting Deck m
BR&E@ &% BEE e a0es s I_JI—I_
o R & ¢ @HARK TR S il M [T
. . hults Transforms Viewport Display Orientation
Read the geo.dat input file.

a. Under the Analysis tab, click Read in the

Existing Deck group.

Click Select Input File.
Select geo.dat.

Click OK.

Click Apply.

Click Smooth shaded.
Click Fit view.
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Bunker Blast

Under the Home tab, click Iso 2 View.

Look in: = - Q9090 [E,l @ @
o4 Name
N\
3 - f5| geo.dat @
H atar
[ ] I.I -1
Al | o» |4 i )a
File name:  geo.dat
Files of type: | Files (*.dat) -

Analysis

Action: IRead Input File ']

Object: |MSC.Dytran =
Code: | MSC.Dytran
Type: | Structural

Available Jobs

Job Mame

bunker
Job Description

MSC.Dytran job created on 07-
May-19 at 17:45:40

b
Select Input File... Q
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Step 3. Create Solids for 3D Property

Home @ Geometry = Properties Loads/BCs  Meshing  Analysi

&~ (g S KT D

Select | Select Select | Select Selg

Geometry |

- - - - L3

Points | Curves | Surfaces | Solids | Coordir] Action:

Create dummy solids that are used in e G Object:
creating 3D property sets. Create one solid 0 surface S—
for each couple surface. Any solid will suffice. 0 srep
a. Under the Geometry tab, click Select > ; :z:mpnse { (9 ” H H o ‘[
Primitive in the Solids group.
) ] ) i H vertex
b. Click twice on Apply. This will create two | vz Solid ID List
solids. Solid 1 wiI_I be used by_coupling 9| Berude 1
surfacel and Solid 2 by coupling B Clide Block Parameters
surface2. % ormal iLDe”gt“ List
B | Revolve ¥ Length List
1.0
Z Length List
1.0
Modify Solid

Boolean Operation...

Refer. Coordinate Frame
Coord 0

¥ Auto Bxecute
Base Origin FPoint List
[00o0]

L)
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Step 4. Create Material Properties

Materials l

Action:  |Create ~

Object:  |Isotropic ~

Method:

Manual Input »

Menue ome  Geometry Properties = Loads/BCs  Meshing  Analysis  Results
x — | [—| [ —_—— ||~ ||
- JL N . Il =S Sl AN TN Q @ =as
Isotropic 2D : &, Al @ = \‘ Lagrangian Eulerian = @ ®
' Solid Solid
Isotropic | Orthotropic | Anisotropic Composite 0D Properties 1D Properties 2D Properties 3D Properties Property Actiong

Create the material properties for gas.

a. Under the Properties tab, click Isotropic.
b. Enter gas for Material name.

c. Click Input Properties.
d

Set Constitutive Model to Ideal Gas (DMAT)
and Valid For to Eulerian Solid (Hydro).

Enter 1.2e-7 for density, 1.4 for gamma.
Click OK.
g. Click Apply.

—h

n Bunker Blast

Constitutive Model: Ideal Gas (DMAT) + @

Eulerian Solid (Hydro)

Valid For:

Property Name Value

1.2E-7

1.4

Density =

Specific Heat Ratio (GAMMA) =

Gas Constant (R) =
Spec. Heat at Const. Volume =
Spec. Heat at Const. Pressure =

Viscosity Coefficient =

Current Constitutive Models:

Existing Materials =

-

Material Name

gag

®

Description

Date: 07-May-19
18:15:30

Time:

’ Input Properties ... @

| Change Material Status ... |

7N\

()

e
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Step 5. Create 3D Properties for the Solids

Home  Geometry  Properties = Loads/BCs  Meshing  Analysis  Results

B =i = [Z|=|=] |9 # wo|alw] | ™= Q@ | @ [lw=ms |2 =is
Isotropic 2D — &, Al @ 5 \‘ Lagrangian | Eulerian e E * R
= - Solid Solid = —
Isotropic | Orthotropic | Anisotropic Composite 0D Properties 1D Properties 2D Properties 3D Properties Property Actions Fields
Element Properties l Element Properties l
Create 3D properties for use in mesh generator and initialization. Action: Action:
a. Under the Properties tab, click Eulerian Solid in the 3D Properties : L
Object: Object:

group.
b. Enter peulerl for Property Set Name.

c. Select Hydro(PEULERZ1) for Options.
. Sets By: |Name ~ Sets By: [Name ~
d. Click Apply Psetl.1 Psetl.1
Do the same for the Solid 2 but now with property name peuler2. Pset2.2 Pset2.2
Pset3.3 Pset3.3
e. Enter peuler2 for Property Set Name.
f. Select Hydro(PEULER1) for Options.
9. Clek Apply. [ A - e -

Property Set Name Property Set Name

peuler2 @ peuler]| @

Options: Options:

Hydro (PEULER1) @ Hydro (FEULER1} ~ @
[ Input Properties ... l [ Input Properties ... ]
| select Application Region ... | | Select Application Region ... |

o Y TR
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Step 6. Definition of Two Coupling Surfaces
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Step 7. Creating the First Coupling Surface

Home Geometry Properties  Loads/BCs = Meshing  Analysis  Results LoadeoundaryCanditions]
-~ - + ' = —
B s @R C 4 ow @ 2cl[@N x| 5] o
Displacement Force Follower Body Velocity BIOIN KIOIN Rotational Detonation  Mesh Pressure Flow Barrier| Coupling |Airbag Fluid ||_)-| Object: | Coupling ~
Force  Force Boundary Wawve Generator Fill -
- . .| Type:  |Element Uniform =
Nodal Element Uniform Contact | Initial Condit]
Option: WithFaiIure'@

Create the first coupling surface, failcs1. Enter the input data.

a. Under the Loads/BCs tab, click Coupling in the Element Uniform
group.

Set Option to With Failure.

Enter failcs1 for the New Set Name.

Click Input Data.

Set Cover to Outside.

Enter 1.2e-7 for Environmental Density and 3e8 for Environmental
Specific Internal Energy and <0 0 0> for Flow Boundary Velocity.

Click OK.

~® a0 o

Bunker Blast

Input Data || 4
oo, i =|©)

+| Reverse Mormals

Check Normals

Constant Coefficients

(f)—

Environmental Density
1.26-7

Environmental Specific Internal Ener
3E8

Flow Boundary Velocity <V, Vy, VzZ
=000=

Deactivation Time

— Current Load Case:
Default... ]

Type: Time Dependent

Existing Sets

Mew Set Name
failcsi|

©

| (d

Input Data...

|  select Application Region... |
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Step 7. Creating the First Coupling Surface (Cont.)

Define the application region for failcsl.

Se "o a0 o

Click Select Application Region.

Enter EIm 1:3280 for Select Entities.

Click Add.

Set Target to Euler Elements.
Select Geometry.

Enter Solid 1 for Select Entities.
Click Add.

Click OK.

Click Apply.

Bunker Blast

s Select Application Regions E
Form Type:

Select Tool =

Target Euler Elements = @
Element Type

Geometry Filter

# :Geometr‘,r FEM
Application Reqion

Solid 1]

ns Select Application Regions E

Form Type:

Select Tool =

Element Type

Geometry Filter
Geometry =) FEM

Application Region

Select Entities
Elem 1:3280| @

Select Entities
Remove l

[__add @[

[ Add @[ Remove

Surface Definition

Element 1:3280

Euler Element Selection

Surface Definition

Euler Element Selection

Do not Click Pre

\

rewat this time

[ Preview ]

l Preview l

Load/Boundary Conditions

Action:
Object:
Option:
Current Load Case:

Default... ]
Type: Time Dependent
Existing Sets

Mew Set Name
failcsi|

[ Input Data... ]

7N
[ Select Application Region...(‘a/
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Step 8. Creating the Second Coupling Surface

Home = Geometry  Properties Loads/BCs  Meshing  Analysis  Results
D e e & aesv @b en= B8 F bk a;s;];‘"’ t
B ey R & BHAR EEE2 | | |||
Defaults Transforms Viewport Display Orientation Misc Web | Model Tree

The second coupling surface is given by all elements except the elements that model the
ground within the bunker. First, erase these ground elements.

a. Under the Home tab, click Plot/Erase in the Misc. group.
b. Enter EIm 2241:3280.

c. Click Erase.

d. Click OK.

Bunker Blast

Flot/Erase |4

()
| Pt | | Era.se@

[ Coord. Frames... ]

Selected Entities
Elem 2241:3280|

— Posted Entities

S| r—
[FEMI Plot || FErase |
[A” Plot || FErase |
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Step 8. Creating the Second Coupling Surface (Cont.)

Menu Analysis  Results

K @R 0 4

Displacement Force Follower Body WVelocity BIOIN KJOIN Rotational Detonation — Mesh
Force  Force Boundary ~ Wave  Generator

Home  Geometry Properties @ Loads/BCs = Meshing

MNodal

@ = o

Pressure Flow Barrier

Element

PN A e
Coupling |Airbag Fluid | ||

Fill
Uniform Contact | Initial Conditio

Load/Boundary Conditions ]

Define the cover and application region.

a. Under the Loads/BCs tab, click Coupling in the Element
Uniform group.

b. Enter failcs2.

c. Click Input Data.

d. SelectInside.

e. Click OK.

Bunker Blast

Input Data |4
core (6

¥ | Reverse Normals

Check Mormals

Constant Coefficients

Envircnmental Density
1.2E-7

Environmental Specific Internal Ener
3E8

Flow Boundary Velocity <V, Wy, Vz
=000=

Deactivation Time

|

Action:
Object:
Option:

— Current Load Case:

Default... ]
Type: Time Dependent
Existing Sets
failcs1

New Set Name
failcs2

®

_
O

| select Application Region... |

[ Input Data...

oK Reset
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Step 8. Creating the Second Coupling Surface (Cont.)

Define the application region.

Click Select Application Region.
Click Pick Clear.

Click Pick All.

Click Add.

Set Target to Euler Elements.
Select Geometry.

Enter Solid 2 for Select Entities.
Click Add.

Click OK.

J.  Click Apply.

S@ o ao0c0C

Bunker Blast

1S

Select Application Regions m

Form Type:

Select Tool =

Target Euler Elements = e
Element Type

Geometry Filter

@om etry FEM

Application Region
Select Entities
Solid 2

@
Add @[ Remove |

Surface Definition

Element 1:2240 3413:4012 -

4095:4340 4505:4709 =
48947904 ¥

Euler Element Selection

........ .

Target

Select Application Regions
Form Type:

Select Tool =

Element Type
Geometry Filter
Geometry *) FEM

Application Reqion
Select Entities

C) 15:4340 4505:4709 48947904

[ Add @[ Remove

Surface Definition

Euler Element Selection

Do not Click P

review-at-this-time

[ Preview ]

4

Load/Boundary Conditions |

Action:
Object: |Coupling ~
Type: Element Uniform =
Option:
Current Load Case:
Default...
Type: Time Dependent
Existing Sets i
failcs1

New Set Name
failcs2

[ Freview

l Input Data...

| Select Application Regicn..@

=t
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Step 9. Creating Interactive Failure

Create interactive failure for the coupling surfaces.
a. Select Interaction for Option.

b. Enterinteract as the New Set Name.

c. Click Select Application Region.
d

Select failcs1 and falilcs2 for Coupling Surface 1 and
Coupling Surface 2.

Click OK.
Click Apply.

— o

Bunker Blast

Select Application Regions

Load/Boundary Conditions l

Coupling Surface 1
failcsl

Coupling Surface 2 @
failcs2

Action: |Create =

Object:

Type: Element Uniform

Available Coupling Surfaces

failcs1

Option:  |Interaction = @

— Current Load Case:
Default... ]

Type: Time Dependent

Existing Sets

MNew Set Name
interact @

[ Input Data... ]
—
[ select Application Region...( C

rrrad
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Step 10. Euler Mesh For the First Coupling

Home Loads/BCs Results

Menu

Geometry Meshing

Properties Analysis
-

E 2> 0 M

Displacement Force Follower Body Welocity BJOIN KJIOIN Rotational Detonation
Force  Force Boundary Wave

Mesh
Generator

Nodal

-

w & = d &
bndary Cont

Fre

Create the euler mesh for the first coupling surface.

a. Under the Loads/BCs tab, click Mesh Generator in the Nodal
group.

Enter eulerl for the New Set Name.

Click Input Data.

Enter [-430, 0, -1287] for Origin.

Enter <837, 480, 1296> for Box Size.

For Number of Elements in X, Y and Z dir., enter 24, 16 and 30.
Select failcs1.

Select peulerl.

Click Preview.

j.  Click OK.

Click Apply.

S@ o ao0cC

Bunker Blast

Conditions Input Data E

Fl

Load/Boundary Conditions |

Object: |Mesh Generator =
L
pe:

®

Mumb. of Elem. in the ¥ dir]

16 |

Mumb. of Elem. in the Z dir.
30

Select Coupling Lbc

failcs2

Select 3D Property

peuler2

@

[ Preview

| DKQ])[ Reset |

Origin F
[-430 0 -1287] @ || Option:

— Current Load Case:

Default...

Box Size : Type: Time Dependent
<837 480 1296> @ ‘
Numb. of Elem. in the X dir. ‘ W
24 | 2 Existing Sets

MNew Set Name

eulerd|

®

l

Input Data...

(©)

l

Select Application Region... ]
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Step 11. Euler Mesh for the Second Coupling

Menu Home

Geometry

Loads/BCs = Meshing  Analysis

E > BHB>2RO0 M

Displacement Force Follower Body Welocity BJOIN KIOIN Rotational Detonation

Force

Boundary Wave

Modal

Results

==

Mesh

Generator

Pres

Create the euler mesh for the second coupling surface.

a

b. Click Input Data.
C.

d.

e.

f. Select failcs2.
g. Select peuler2.
h. Click Preview.
i. Click OK.

j.  Click Apply.

Bunker Blast

Enter euler2 for the New Set Name.

Enter [-647, 0, -1293] for Origin.
Enter <1057, 447, 1293> for Box Size.
For Number of Elements in X, Y and Z dir., enter 33, 23 and 37.

Load/Boundary Conditions |

— _ Action:
Conditions | Input Data |[{ | Obrect:
- = Hl
Type:
oran s
[-647 0 -1293] @ Option:
— Current Load Case:
Default...
i .
sk — Type: Time Dependent
<1057 447 1293> @ ‘
flumb. of Elem. in the X dir. |
33 @ ~ ! | Existing Sets

Mumb. of Elem. in the ¥ dir.

23 |
Mumb. of Elem. in the £ dir.

37

Select Coupling Lbc

failcs1

=

Select 3D Property

eulerl

New Set Name
eulerz| @

peulerl

[—( i)
0K Reset

[ Input Data... @

[ Select Application Region... ]
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Step 12. Initialization of Euler Mesh/Shapes

odal

Loads/BCs

& & C

BJOIN KIOIN Rote

Mesh

HrE:

Bol
Initial Conditions

Load/Boundary Conditions ]

Object:  [Init. Cond. Euler =
Type: Element Uniform =

Create the coordinate frame for the first
sphere. Then, set the boundary
conditions.

a.

Under the Geometry tab, click Select
> Euler in the Coordinates group.

Uncheck Auto Execute.

Enter [-53.4, 100, -673.6] for the
coordinates at the Origin.

Click Apply.

Under the Loads/BCs tab, click Euler
in the Initial Conditions group.

Set Option to Shape.

Enter sphere_eull_all for the New
Set Name.

. Click Input Data.

Enter Radius = 10000.
Select Coordl.

Click OK.

Click Apply.

Bunker Blast

- Input Data (Shape) |4

Shape:

Radius of Sphere
10000

Centroid
Coord 1

@

[ Preview l

Option: @

[[}K@[Reset]

Existing Sets

Mew Set Name

shpere_eull_all @

[ Input Data... @

[ Select Application Region...

|

B Geometry = Properties Loads/BCs  Meshing
- a
Select | Select Select Select  Select
Surfaces | Solids | Coordinates | Planes | Vectors
‘| 3Point
Ao Axis
= Euler @
L | Mormal
1 Tiartor
Geometry
Method:
Coord ID List
1
Type: Rectangular =

Refer. Coordinate Frame
Coord 0

[ Rotation Parameters ... ]

Auto Execute

Origin
[-53.4 100 -673.6]

©

)
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Step 12. Initialization of Euler Mesh/Shapes (Cont.)

Loads/BCs = Mesh 0 Load/Boundary Conditions ] Ceometry | Properties  Loads/BCs  Meshing
Action:  |Create v - . .
T (reate -
o B O e x | || 1
pct | Select Select Select  Select
BJOIN KIOIN Rote Type: . = . .

Bol ces | Solids | Coordinates | Planes | Vectors
) odal Initial Conditions B @
Create the coordinate frame for the 'L | 3Foint
second sphere. Then, set the boundary - Input Data (Shape) 1| Axis

conditions. 3 -
. Shape: Snhere * = Euler _
a. Under the Geometry tab, click prap @

L | Mormal

Select > Euler in the Coordinates rmerE :
group. Radius of Sphere @ Existing Sets Geometry ]

10000
b. Enter [-536.4, 165, -453.6] for the shpere_eut.al Action:

coordinates at the Origin.
g Object:

c. Click Apply.

. Method: -

d. Under the Loads/BCs tab, click _ e

Euler in the Initial Conditions group. | Centroid Coord D List
e. Set Option to Shape. Coord 2 @ 2
f. Enter sphere_eul2_all for the New Type: Rectangular ~

Set Name. [ Freview ] New Set Name

Click | t Dat a shpere_eul2_all @ Refer. Coordinate Frame
g. Click Input Data. i coord 0
h. Enter Radius = 10000. oK Reset
i. For Centroid select Coord 2. | Rotation Parameters... |
j. Click OK. Auto Exacute
k. Click Apply. , ————— @ Origin

- ; [-536.4 165 -453.6] @
[ Select Application Region... ]

o K o
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Step 12. Initialization of Euler Mesh/Shapes (Cont.)

Loads/BCs = Mesh e
- Ve * '( Action:  |Create v
"1-“:’ ﬁ . = E P

Object:  [Init. Cond. Euler =

BIOIN KJOIMN FRote Type:  |[Element Uniform =
Bou

odal Tnitial Conditions Option:  |Ghapess @

Set the boundary conditions for the sphere containing the blast.
a. Under the Loads/BCs tab, click Euler in the Initial Conditions fonditions || Input Data (Shape) H

group. Shape:

b. Set Option to Shape.

c. Enter sphere_eul2_blast for the New Set Name. Radius of Sphere Exising Sete
d. Click Input Data. 85| @ hpere_eul1_al

e. Enter Radius = 85. shpere_eul2._al

f. For Centroid select Coord 2.

g. Click Preview.

h. Click OK. Centroid

i. Click Apply. Coord 2 @

New Set Name
shpere_eul2_blast @

[ Input Data... @

[ Select Application Region... ]

o )
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Step 13. Initialization of Euler Mesh/Initial Values

Create the initial values for the blastwave.

a. Set Option to Initial Value.

Enter initblast for the initial value set name.

Select Input Data.

Select gas for Select Material.

Enter Density = 3.84e-6, Specific Internal Energy = 3e9

Click OK.
Click Apply.

@ -0 ao0oT

Bunker Blast

- Input Data (Initial Values) |4

Select Euler Material
gas

Load/Boundary Conditions I
Action:  |Create »
Object:  |Init. Cond. Euler »

Type: Element Uniform ~

Initial Walues

=000=

Density
3.84E-6

Specific Internal Energy
3E9

Option:  |Initial Values v @

G

Existing Sets

New Set Name
initblasy @

[ Input Data... @

[ Sselect Application Region...

)

T
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Step 13. Initialization of Euler Mesh/Initial Values (Cont.)

Create initial values for the gas outside the initial blast.

a. Enterinitgas for the initial value set name.

Select Input Data.

Select gas for Select Material.

Enter Density = 1.2e-7, Specific Internal Energy = 3e8

Click OK.
Click Apply.

~® a0 o

Bunker Blast

- Input Data (Initial Values)

4

Load/Boundary Conditions ]

Select Euler Material

Initial Values

=000 =

Density

1.2E-7 @

Specific Internal Energy

3E8|

Action:  |Create =

Object: |Init. Cond. Euler =

Type: Element Uniform =

Option:  |Initial Values =

Existing Sets

]

inithlast

New Set Name

initgas @

[

Input Data... @

[

Select Application Region... ]

a—h
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Step 14. Initialization of the First Euler Mesh
Existing PEULER1 Sets @

Initialize the euler mesh that references peulerl. This
is the euler mesh for the first coupling surface.

a.

Select Region Definition for Option.

b. Enter initeulerl for New Set Name.

Sae "o oo

Click Input Data.

Select peulerl for Existing PEULER1 Sets.
Select sphere_eull_all for Existing Shapes Sets.
Select initgas for Existing Initial Value Sets.
Enter Level = 1.0.

Click Add Row.

Click OK.

Click Apply.

Bunker Blast

peuler

Load/Boundary Conditions l

Action:
Object: |Init. Cond. Euler

Type:  |Element Uniform ~

Create «

—Table's Row Selection

Option:  |Region Definition * @

Existing Sets

G

MNew Set Name
initeulerd @

Existing Shapes Sets Existing Initial Values Sets
shpere_eull_all initblast
shpere_e_l Cr— )
shpere_eul2_blast
Level Indicator: 1| @ [ Add RowQ ’ Remove Row]
—Table Data
Shape Init Value Level
n________ | |
|
[k S

[

Input Data... @]

[

Select Application Region... |

%hu
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Step 15. Initialization of the Second Euler Msesh

Initialize the Euler mesh that references peuler2. This is
the euler mesh for the second coupling surface.

a.

Enter initeuler2 for New Set Name.

b. Click Input Data.

®© o o

—h

Click Reset.
Select peuler2 for Existing PEULER1 Sets.

Select sphere_eul2_blast in the Existing Shapes
Sets.

Select initblast in the Existing Initial Values Sets.
Enter Level = 2.
Click Add Row.

Select sphere_eul2_all in the Existing Shapes Sets.

Select initgas in the Existing Initial Values Sets.
Enter Level = 1.
Click Add Row.

m. Click OK.

Click Apply.

Bunker Blast

Existing PEULER1 Sets
peulerl
peuler2 @

—Table's Row Selection
Existing Shapes Sets
shpere_eull_all
shpere eul2 all

shpere_eul2_blast
\&)

N\
Existing Initial Values Sets( f

Add Row

@® O

Level Indicator: 1|

Remove Row

—Table Data

Init Value
initblast 2

Shape

1 | shpere_eul2_blast
2 shpere_eul2_all initgas 1
3

Preview

Load/Boundary Conditions l

Action:  |Create «

Object:  |Init. Cond. Euler

Type: Element Uniform «

Option:  |Region Definition »

]

Existing Sets
initeularl

MNew Set Name

@

initeuler|

[ Tnput Data... @

[ select Application Region... |

a:)
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Step 16. Create Material for Ground

Menu Home  Geometry @ Properties = Loads/BCs  Meshing  Analysis  Results

W= g FEmme 2 eae - @ @

Isotropic 20 o &} Ll &= \ Lagrangian Eulerian
= : Solid Solid

Isotropic | Orthotropic | Anisotropic Composite 0D Properties 1D Properties 2D Properties 3D Properties

Materials_l

Action:
i
[

Object:

4 Method:

Create v

Isotropic >

Manual Input *

Py

Create the material for the ground.

a.

b.
c.
d

Under the Properties tab, click Isotropic.
Enter matrigid for Material Name.
Click Input Properties.

Set Constitutive Model to Rigid (MATRIG),
Valid For to Shell and Rigid Body Properties to
Geometry.

Enter 0.000734 for Density, 2.9e7 for Elasticity
Modulus and 0.3 for Poisson Ratio.

Click OK.
Click Apply.

Bunker Blast

Constitutive Model: Rigid (MATRIG) ~
Valid For: Shell ~ @
Rigid Body Properties: Geometry ¥
Property Mame Value
Density = 0.000734
Elastic Modulus = |2.9E7 @
Poisson Ratio = t].3|
Mass =
Current Constitutive Models:
/_'I;\

Existing Materials
gas

-

Material Name

®

matrigid

Description

Date: 07-May-19
18:15:30

Time:

l Input Properties ... @

| change Material Status ... |

Y
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Step 17. Create Material for Bunker Shell

Create the material for the bunker shell.

a.
b.
C.

Enter steel for Material Name.
Click Input Properties.

Set the following:

Constitutive Model: ElasPlas (DMATEP)
Valid For: Shell

Yield Model: Von Mises

Strain Rate Model: None

Failure Model: Max. Pla. Strain.

Enter 0.000734 for Density, 2.9e7 for Elasticity
Modulus, 0.3 for Poisson Ratio, 50000 for Yield
Stress and 0.21 for Maximum Plastic Strain.

Click OK.
Click Apply.

Bunker Blast

Constitutive Model:
Valid For:

Yield Model:
Strain Rate Model:

Failure Model:

ElasPlas (DMATEP) =

g

ne -

Max.Pla.Strain =

Materials_l

Action:  |Create =
Object:  |Isotropic =

Method:

Manual Input =

Property Name

Value

Density =

Elastic Modulus =
Poisson Ratio =

Shear Modulus =

Bulk Modulus =

Yield Stress =

Maximum Plastic Strain =

Max. Comp. Plastic Strain =

Current Constitutive Models:

0.000734
2.9E7

0.3

50000
0.21

Existing Materials

gas
matrigid

-

Material Name
steel

©)

Description

Date: 07-May-19 Time:

18:15:30

[ Input Froperties ... @

|  change Material Status ...

|

7o\

@v
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Step 18. Modify Properties for Ground

Home  Geometry @ Properties = Loads/BCs  Meshing  Analysis  Results
B me B EEEE EL - ae @ @ |[ixw [&|als
Isotropic 2D | || )] % £ X Element Properties | ian || @ & | =
d
Isotropic | Orthotropic | Anisotropic Composite 0D Properties 1D Properties | Action: Property Acfions Fields
Lizss Element Properties l

Change the dummy shells of
Property 3 into real shells. g

a. Click Modify Property on ||,

No Input Required

Type: @ Action:
bject: -
Sets By: |Name ~ o

Value Type

the Property Actions _
roup. Poat] 1 Type: Dummy Shell = @
g p Default PSHELL (CQUAD4)
Pset2.2
b. Pull down Type to Property Name value
Dummy Shell. Sets By: [Name ~
Material Name m:matrigid|

c. Select Pset3.3 and click Psetl.1

[Material Orientation] Pset2.2
Proporion. P! - == EEER—C N
Properties. Thickness 0.1 f
d. Pull down Type to Shell [Hourglass Suppr.Meth.] MNew Property Set Mame
e. Clle matrig Id ] [Inpl.Hourgl.Damp.Coeff.] Feafol
: b L .Coeff. Filt *
f. Enter a thickness of 0.1. o | PWarp-Hourgl.Damp. Coeft ] ptions: [ Fiter ]
. [Twist.Hourgl.Damp. Coeff.] MNew Property Set Mame
g. Click OK. Homogeneous - e perty
h. Click Apply. «| w seLs-
Default (PSHELL) ~
Materials L=
S € [ Modify Properties ] ||| | Modify Properties ... ]
steel 2 = =
| Select Application Region ... | | Select Application Region ... |

Clear ﬂ'ﬂl‘b App
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Step 19. Modify Properties for Bunker Shell

= Element Properties l
No Input Required
Property Name \ Value Value Type Action:
_— Element Properties
‘I \\ . Object:
. Action:  |Modify ~
@
Change the dummy shells T
of Property 1 into real Ject:
shells. Sets By: |Name ~ Type:  |Dummy Shell @
a. Click Modify Property T
on the Property Actions Pset2.2
group. Default PSHELL (CQUAD4) Fset3.3 Sets By:
|
b. Pull down Type to Froperty fiame vl
Dummy Sh e” . Material Name m:steel| Pset2.2
. Pset3.3
c. Select Psetl1.1 and click [t o) =
OK to close Input _
: P Thickness 0.15 g Mew Property Set Name
Properties.
[Hourglass Suppr.Meth.] Psetl.1
d. Pull down Type to Shell. : .
[Inpl.Hourgl.Damp. Coeff.] Filter ]
Click Modify .
b L .Coeff. Options:
Properties. [ierp HourgLDemp.Coeft] g New Property Set Name
) [Twist.Hourgl.Damp.Coeff.] -
f. Click steel. Homogeneous Psetl.1
g. Enter a thickness of < " ’DEfa"“ (PSHELL) ']
0.15. . : :
_ Materials _ _ Q [ Modify Properties ... ]
h. Click OK. s S ;2 [ Modify Properties ... \
i . matrigi - - -
i. Click Apply. [ Select Application Region .. | [ Select Application Region ... ]
TN\
n apoy (D Ao
[ ok Clear PP
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Step 20. Create Rigid for Ground

Home  Geometry Properties Loads/BCs = Meshing  Analysis  Results

E @228 O 4 o w# @=cd FH M x 2 e

Lol

Displacement Force Follower Body Velocity BJOIN KJOIN Rotational Detonation  Mesh Pressure Flow Barrier Coupling Airbag Fluid ||_J- || ) —— -
Force Force Boundary  Wave  Generator Fill Load/Boundary Conditions l
Nodal Element Uniform Contact | Initial Conditions | action:
Create the rigid body object for the [N rosiaton seoon 4 i
ground -~ Geometry Filter Load/BC Set Scale Factor yoe:
) ) Geometry ! FEM Yo
a. Under the Loads/BCs tab, click
. . A ilter Specification —Current Load Case:
Body Object in the Rigid group. A ( Defau..
b. Enter the New Set Name mat”gl Rigid Reference Node Type: Time Dependent
. Node 5188 @ [ fitter ]
C. C“Ck In p Ut Data' Select Rigid Material, Nodal Rigid Body or Rigid Surface
d. Select matrigid. @ Existing Sets
e. Constrain all degrees of freedom.
f. Click OK.
H H H H —Rigid Body Constraint————————— Time Dependent Fields
g. Click Select Application Region. o
h. Set Geometry Filter to FEM. - @ .
i. Select any Node of the Ground 7 uz 7 Rz
j.  Click OK in the Message dialogue.
k_ Clle OK Enforced Transl. Vel. Vector * Time Dependence Mew Set Name
i <0.,0.,0.> matrigl
I. Click Apply. @
pp y Enforced Rot. Vel. Vector * Time Dependence
<0.,0.,0.>
_ _ Force Vector * Time Dependence
Acknowledgement requested from application |bc_dytran_rigid_body Moment Vector * Time Dependence @
. [ Input Data...
Reference Nede/Point is used for display purpose only. " [ P—— Rﬂg (A
Sel pplication ion..
Dl oD D
o\ AL

Bunker Blast © MSC Software Corporation



Step 21. Set Up the Analysis

Menu Home  Geometry Properties Loads/BCs  Meshing | Analysis = Results A”alYSiS—|
—h 5 hﬁ@- h - Action:
'%i L | ™ & (| .
s - L L Object:
Entire |Current | Analysis Read Archive History State | |3 = T e . -
Group Deck File File  File s ] Method:
Analyze Create | Existing Deck Access Results Delete | Actions Element/Entity Activation... ]
. . . —— ] Code: | MSC.Dytran
Set the execution controls and coupling parameters for the job. : |
i ) i i Sub-Cycling Parameters... ] Tpes |
a. Under the Analysis tab, click Entire Model in the Analyze ]
Eulerian Parameters...
gr(_)up' ) Available Jobs
b. Click Execution Controls. ALE Parameters... )
c. Click Coupling Parameters. General Parameters... ]
d. Set Fast Coupling and Coupling Surface Failure to Active. Tnertial Loads... ]
e. Click OK. Application Sensitive Defaults... ] Job Name

Default Gridpoint Constraints... ] bunker

Job Description

MSC.Dytran job created on 08-
May-19 at 17:12:25

Gridpoint Offset... ]

Coupling Parameters...

Contact Parameters... ]

Fast Coupling

Variable Activation... ] Translation Parameters... ]

Coupling Surface Failure Initiating Calculation...

Execution Contrals... Q

Bulk Viscosity Parameters... ]

Coupling Surface Offset Hourglass Parameters... ]

User Subroutine Parameters... ]

Bunker Blast

Delete Clump Fraction

Blend Uncovered Fraction

Rigid Body Merging...

Add CID to MATRIG...

Output Requests... ]

OQutput Controls... ]

[
[
[
[ Select Load Cases...
[
[
[

Direct Text Inpit... ]

Cancel
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Step 21. Set Up the Analysis (Cont.)

Coupling Surfaces with failure
require the Roe solver. Activate
the second order Roe solver.

a.
b.

Click Eulerian Parameters.

Set Roe Solver Scheme to
Active.

Set both Spatial Accuracy
and Time-integration
Scheme to 2" Order.

Click OK.

Click Execution Control
Parameters.

Enter 0.01 for End Time.

Enter 1le-7 for Time-Step
Size at Start.

Click OK.

Bunker Blast

— Limits
CPU Time

Integer Memory Size

Float Memory Size

~ Time-Step Control
End Step

End Time

Time-5tep Size at Start
Minimum Time Step
Maximum Time Step
Time-Step Scale Factor

Lagr. Time Step 5c. Fact.

9999999
0.01

1E-7

(1)
O

—License Control
Job Queuing (Minutes)

—Mass Scaling
Activate Mass Scaling

Min. Allowable Time Step
Max. Perc. of Mass Incr.

Steps for Freq. Checks

77\

—General Controls
Gas Fraction Update

Multi-Mat. Trans. Scheme
Multi-Material Array Size
Initial Condition Accuracy
Minimimum Velocity
Maximimum Velocity
Small Mass Removal

Universal Gas Constant

Default ~
Default ~

Default ~

All Eulerian Elements
Single Material Elements
Single Mats with Strength

Multi-Material Elements

—Minimum Densities for Eurlerian Elements

Execution Control Par;

Element/Entity Activation... |

T

Sub-Cycling Par 5 |

Eulerian Parameters

ALE Parameters

General Parameters...

Inertial Loads...

Application Sensitive Defaults...

Default Gridpoint Constraints...

Gridpoint Offset...

Contact Par ters,

Variable Activation...

Bulk Viscosity Parameters...

Hourglass Parameters

—Roe Solver
Roe Solver Scheme

Spatial Accuracy

Time-integration Scheme

=0

Ian Order =

Ian Order =

©

User Subroutine Parameters...

Rigid Body Merging...

Add CID to MATRIG...

]
]
]
]
]
]
Coupling Parameters ]
]
]
]
]
]
]
]

Cancel ]

7\
-
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Step 21. Set Up the Analysis (Cont.)

Execution Control Parameters...

Enable automatic constraints for failed nodes.
a. Click Default Gridpoint Constraints.

b. Set Auto Constrain Failed Node to Yes.

c. Click OK.

d. Click OK.

Element/Entity Activation...

Dynamic Relaxation...

Sub-Cydling Parameters...

ALE Parameters...

General Parameters...

— Sinnle Pnint Cnnstraint
Coord. Sys. of Gridpoints | |

Inertial Loads...

J
J
J
J
Eulerian Parameters... ]
J
J
J
J

Application Sensitive Defaults...

Default Gridpoint Constraints... @

Gridpoint Offset...

L R

Coupling Parameters...

Ly RY Contact Parameters...

Variable Activation...

Uz RZ

Hourglass Parameters...

User Subroutine Parameters...

Rigid Body Merging...

Auto Constrain Failed Node @

Add CID to MATRIG...

A PR BRI Se Ny g o ZEe B g A Rl S Si ol e e D g et

J
J
J
J
Bulk Viscosity Parameters... ]
J
J
]
J
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Step 21. Set Up the Analysis (Cont.)

Action:  |Analyze ~

Current Viewport

default_viewport Object: |Input Deck ~

Method:
ES

Set the output requests for shell elements.  Output Requests
. [ = l Request Summary Code: | MSC.Dytran
a. Click Output Requests. iEs
Type: | Structural
b. Enter the Result Name shell. Select Groups for Output
. . ALLMULTIEULSTREN -
c. Set File Type to Archive and Result ALLSHOUAD JU——
Type to Element Output. LSHRIA ‘ =
. efault_group [
d. Setto Times for Output and ,
. esult Hame
Sampling Rate. shell @
e. Enter 0.001 for 0 THRU END BY l Select None | File Type:
: - Job Mame
(TI me) . l Select All l @ bunker
f. Click Add. l — | Result Type: Job Description
Se Current Element Output ~ ioh d ~
g. Select the default_group. MSCDytran job created on 08
. . X ay-19 at 17:12:
h. Select Sublayer Variables. 'Z”tl“'p: ] @ [Times for Output +
3 . ublayer Varial hd @
i. Click Select Output to return to the [Samping Rate <]
Select Output tab. Results Types | Translation Parameters... |
. EFFPL - effective plastic strain 0 THRU END BY (Time) — :
J. Select EFFPL and EFFST. EFFST - effective stress 0.001 @ [ Initiating Calculation... ]
k. Click Apply. mﬁgrr::: Number of Savings per File { Execution Controls... :
| Click TZ7 - 22t 10000 Select Load Cases...
) ick OK. zz-stress =y
TXY - xy-stress (\f‘) [ Output Requests... ( @
T\i‘qﬂrm By [ Add [ Modify ] [ Delete ] [ Output Controls... ]
[ ]

Direct Text Input...

7\

oy K o -
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Step 21. Set Up the Analysis (Cont.)

Failed elements are not be written to the archives.
a. Click Output Controls.
b. Set Write Failed Elements to File to No.

c. Click OK.

Bunker Blast

— Qutput Controls

Use IEEE Format for THS Output
Echo Ignored Valid Data Entries

Shell Sublayer Strain Output

License Information Output
Element Timestep Info

Write Spotweld Summary
Write Rigid Body Summary
Write Failed Elements To File

Write CONM2's Summary

Composite Shell Stress/Strain Cutput

Default =

Default =

Default =

[

Default +

Analysis ]

Action:  |Analyze v

Object:

Method: [Translate v

—ATB Coupling Parameters
Write ATB in THS Format

Frequency of ATB THS
Frequency of Main ATB File
Ellipsoid Mesh Density

Flane Mesh Density

Default =

E ag" ag" EJE" ag"
E | IE E E
=3 =3 =3

@ . . .

Cancel

Code: | MSC.Dytran

Type: | Structural

Available Jobs lﬁ

Job Name
bunker
Job Description

} MSC.Dytran job created on 08-
May-19 at 17:12:25

Translation Parameters...

Initiating Calculation...

Execution Controls...

Output Requests...

]

]

)

—

Output Controls... ( @
]

Direct Text Input...

{
(
[
[ Select Load Cases...
[
[
{

(_poty ]
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Step 21. Set Up the Analysis (Cont.)

Enter the output request for euler elements:

a. Click Direct Text Input.

b. Select File Management Section.

c. Enter as shown:
TYPE (AIR) = ARCHIVE
ELEMENTS (AIR) = 14
SET 14 = ALLEULHYDRO

ELOUT (AIR) = DENSITY SIE PRESSURE FMAT FVUNC FMATPLT ,
VOLUME XVEL YVEL ZVEL
TIMES (AIR) =0 THRU END BY 0.001

SAVE (AIR) = 10000

Bunker Blast

File Management Section

Analysis ]

Action:  |Analyze v

Object:

Method: [Translate v

Code: A MSC.Dytran

Type: | Structural

Available Jobs '@

Job Name
bunker

Job Description

TYPE (AIR) = ARCHIVE
ELEMENTS (AIR) = 14
SET 14 = ALLEULHYDRO

VOLUME XVEL YVEL ZVEL
TIMES (AIR) = 0 THRU END BY 0.001

ELOUT (AIR) = DENSITY SIE PRESSURE FMAT FVUNC FMATPLT ,

SAVE (AIR) = 10000
©

@ (*) File Management Section

() Executive Control Section
(C) Case Control Section
(2} Bulk Data Section

| FMS Write To Input Deck

| EXEC Write To Input Deck
| CASE Write To Input Deck
| BULK Write To Input Deck

‘ MSC.Dytran job created on 08-

May-19 at 17:12:25

Translation Parameters...

Initiating Calculation...

Execution Controls...

Output Requests...

Output Controls...
Vd
Direct Text Input... ( &

[
(
[
[ Select Load Cases...
[
[
[

(_poty ]
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Step 21. Set Up the Analysis (Cont.)

Enter the porosity for the sides of the bunker and FLOWDEF. The sides are fully porous.

a. Select Bulk Data Selection.

b. Enter as shown:

PORFLCPL,81,,,BOTH,2

COUPOR,1,16,32,PORFLCPL,81,,1.0

SUBSURF,32,1,ELEM,45
SET1,45,1601,THRU,2240

FLOWDEF,202, HYDRO,,,,,,+

$
+,FLOW,BOTH
c. Click OK.
d. Click Apply.

Bunker Blast

Bulk Data Section

PORFLCPL,81,,,BOTH,2

COUPOR,1,16,32,PORFLCPL,81,,1.0

SUBSURF,32,1,ELEM,45
SET1,45,1601, THRU,2240
$
FLOWDEF,202,,HYDRO,,,,,,+
+ FLOW,BOTH

(b)

(21 File Management Section
(©) Executive Control Section
[©) Case Control Section

=
@(’) Bulk Data Section

| FMS Write To Input Deck

v EXEC Write To Input Deck
¥ CASE Write To Input Deck
¥ BULK Write To Input Deck

Analysis ‘
Action:  |Analyze v

oo

Method: [Translate v

Code: ’ MSC.Dytran | ‘

Type: 1 Structural | ‘

—

Available Jobs |@

Job Name
bunker

Job Description

‘ MSC.Dytran job created on 08-
May-19 at 17:12:25

Translation Parameters...

Initiating Calculation...

Execution Controls...

Output Requests...

Output Controls...

]
]
]
Select Load Cases... ]
J
]
]

Direct Text Input...

Cancel
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Step 22. Dytran Analysis

a.
b.

= B
Owtran Explorer
File Explorer Input Files
ko= ~ bunkerbdf
m L1 1 bunkerdat @
TR @ geo.dat
- u
. . . L -]
Open Dytran Explorer, modify the .dat file and execute the job. oA Output Flles
L D) BUNKER.QUT ~
Open Dytran Explorer' k S BUNKER_AIR_Fv4_0.ARC =
H . H F i BUNKER_AIR_FV5_0.ARC
Browse to your working directory and double-click on E oA BUNKER ERROR SUMMARYMSG
. . . . r Bl 1] - - :
bunker.dat. This will open bunker.dat in a text editor. P BUNKER FILE_SUMMARYMSG
r . BUNKER_NASTRAN_IGNORE.MSG
Add a value of 16 to the PORID field in the Couplel: interact . BUNKER_SHELL 0.ARC
p : :II v BUNKER_SHELL_109.ARC
entry. Save and close bunker.dat. = = BUNKER_SHELL 121 ARC W[ Po ]
Click Play to run the analysis. oot
= Job Info 'iﬁl'
[Jome 1 %
— Elzapsed time : 00:00:35
DSMP | = Input File bunker.dat »
Jups . UDS Oblcts @
|:|ATEI ATE file -
100%
§ ————— Couplel: interact
$
COUPLE 1 1l OUTSIDE CN oW +
+ +
+ 4 1
: ©
5§ ———— Couplel: interact
5 ) 4
COUPLE 1 1l OUTSIDE ON ON {16 } +
+ +
+ 4 1
$

(a)
|B] Dytran Job [1] =/

Bunker Blast

© MSC Software Corporation



Step 23. Post-Processing in Patran

B || & || | || G &

Defaults Transforms Viewport

882 ||B1)|E8)8) ) ||
CH MY

. go I 3 G|z
2

o @ afl |2 \'ZH 3 || b2

Display Orientation

AR

(=] Hr
Ru '} o

Web | Model Tree

Create a new database to import the

results into.

a. Under the Home tab, click New in the
Default group.
Enter the File name results.

c. Click OK.

d. Select MSC.Dytran for Analysis
Code.

e. Click OK.

n Bunker Blast

MNew Model Preference ]

Model Preference for:
dam_break.db

—Tolerance
=) Based on Model

) Default

Template Database Name

C:\MSC.Software\Patran_x6420190/template.db

[ Change Template ...

Approximate Maximum
Model Dimension:

10.0

Analysis Code:

MSC.Dytran - @

Analysis Type:
Structural -

Preference Mapping:
{7 Mapping Functions
) Legacy Mapping
% Mo Mapping

| ok @[R&s&t

¥ Modify Preferences...

¥| Set Working Directory to Database Location

Look in: ST T

1000 ®EAEME

W o= Name

.; - r bunker.db
o

e

o v ||« e

File name: | resultd

Files of type:  Database Files (*.db)
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Step 23. Post-Processing in Patran (Cont.)

Home  Geometry  Properties Loads/BCs  Meshing
2 B[R R
e = - | *

Entire Current | Analysis Read Archive| History State
Model Group Deck File File
Analyze Create | Existing Deck Access Results

I s kB & 4 &6
I B

Delete | Actions | Special Tools

Analysis | Results

Import the model and the archive files into Patran.

a. Under the Analysis tab, click Archive File in the
Access Results group.

b. Set Object to Model and Results.
c. Click Select Archive File.

d. Select all the .ARC files.

e. Click Add.

f. Click Apply.

g. Click Apply.

Bunker Blast

Look in: im0 O 0 R E[E

L L Name =

5 w* || BUNKER_AIR_FV4_0.ARC
. | ' BUNKER_AIR_FV5_0.ARC
| " BUNKER_SHELL_0.ARC

| BUNKER_SHELL_13.ARC
| " BUNKER_SHELL_25.ARC @ =
| " BUNKER_SHELL 36.ARC
| BUNKER_SHELL_48.ARC
| " BUNKER_SHELL 60.ARC
| " BUNKER_SHELL_72.ARC
| " BUNKER_SHELL 84.ARC
| BUNKER_SHELL_97.ARC
| " BUNKER_SHELL_109.ARC

w
A K i 3 /é
File name:  LL_109.ARC" "BUNKER_SHELL_121.ARC" Add

Files of type: |Available Files (*.ARC) M

on tL

Selected Archive Files:

D:\Dytran\06_Training\StandardCourse\2019_DytranSeminar_for_reney «
D:\Dytran\06_Training\StandardCourse\2019_DytranSeminar_for_reney
D:\Dytran\Uﬁ_Training\StandardCourse\ZUlQ_DytranSeminar_for_renemE|
D:\Dytran\06_Training\StandardCourse\2019_DytranSeminar_for_reney
D:\Dytran\06_Training\StandardCourse\2019_DytranSeminar_for_reney
D:\Dytran\06_Training\StandardCourse\2019_DytranSeminar_for_reney
I'):\|I')vtran\nﬁ Traininn\.qtandard(“.nurlﬁslUmQ MviranSeminar for reney T
4 ] 4

Analysis

Action: IF{ead Archive File ']

Object: [Model And Results = @

Method:

Code: | MSC.Dytran

Type: | Structural

Available Jobs

Job Mame
results
Job Description

MSC.Dytran job created on 09-
May-19 at 15:12:03

[ Select Archive File... q

T

© MSC Software Corporation



Step 23. Post-Processing in Patran (Cont.)
HomCd Geometry  Properties  Loads/BCs  Meshing  Analysis = Results Group | Results | | F”E"'IGFOUP'IWE‘WPOTT'|

Q - Action: Create...
$ Home nerties gads/BCs Results b : Post...
Fringe/Deformation | Deformation Fring 0 Object: Modify...
8B =@ v 6 b8 DS E|| 2
Quick Flot 0 =4 &3 Group
b f @B & F o [E)G e -
Acton:
faults 15 Viewport Orientation Select Result Cases
BUNKER, Al:Cycle 36, Time 0.00 « Current Viewport
) BUNKER, Al:Cycle 48, Time 0.0t :
a. Click Post under Group menu. BUNKER, A1:Cycle 60, Time 0.00__ default_viewport
. :Cycl i .
b. Select BUNKER_SHELL_* in the tree of the Group. BUNKER, AL Cocle 54, Time 0.0¢
. . . . o o Select Groups to Post
c. Click Apply. Then Click OK in the dialogue for Current Group BUNKER, Al:Cycle 97, Time 0.0€
: BUNKER, Al:Cycle 109, Time 0.0 BUMKER_AIR_FVv4_0 =
Selection. ) BUNKER_AIR_FV5_0
. . . . — BUNKER_SHELL_0
d. Under the Results tab, click Fringe/Deformation on the Quick Plot. .. owm ’ BUNKER_SHELL_109
; BUNKER_SHELL_121
e. Select last result case in the Select Result Cases. Select Fringe Result BUNKER SHEL 13
f. Select EFFST in the Select Fringe Result. DENSITY, - BUNKER_SHELL_25
) ] ) Displacement, [= BUNKER_SHELL_36 3
g. Select Displacement in the Select Deformation Result. EFFPL, BUNKER_SHELL_48
: [EFFST, | )| BUNKER_SHELL_60
h. Click Apply. FMAT, v BUNKER_SHELL_72
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